JPH10-322215 

PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 10-322215 
(43)Date of publication of application : 04.12.1998 



(51)lnt.CI. 




H03M 3/02 








H03M 7/32 




(21 Application number 


09-130149 


(71)Applicant 


: SHARP CORP 


(22)Date of filing : 


20.05.1997 


(72)Inventor : 


KISHIDA MASAHIRO 



(54) SIGNAL TRANSMISSION METHOD BY MEANS OF 1-BIT DIGITAL SIGNAL, DELTA SIGMA 
MODULATION CIRCUIT AND DEMODULATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal transmission method 
where a subsignal is superimposed on a main signal with a simple 
circuit and the superimposed signal is transmitted by means of a 
1-bit digital signal and to provide a delta sigma modulation circuit and 
a demodulation circuit. 

SOLUTION: In the delta sigma modulation circuit 31 , an input signal is 
integrated in high degree by integration devices m1-m7. All outputs 
from the integrators of each degree are added by an adder 1 3, the 
sum is quantized by a quantizer 14, which provides an output of a 
1-bit digital signal. A dip is formed at a prescribed zero point 
frequency in a quantized noise frequency characteristic of the 10-bit 
digital signal by a partial negative feedback loop consisting of 
feedback circuits rr»11-m13. Furthermore, an additional information 
signal generating circuit 21 generates a signal whose carrier 
frequency is the zero point frequency as channel information and gives the signal to the adder 13. The 
channel information is superimposed on the main signal in terms of the 1-bit digital signal through frequency 
division multiplexing at the zero point frequency. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A process which carries out delta sigma modulation of the main signal which has predetermined 
effective frequency so that quantization noise in specific frequency as which it determines in the 
above-mentioned effective frequency band beforehand using zero intermittent control may fall, and is 
modulated to 1 bit digital signals. 

A transmission process of transmitting 1 bit digital signals via a transmission line or a recording medium, and 
a process of restoring to the told above-mentioned 1 bit digital signals. 

Are a signal transmission method through 1 bit digital signals provided with the above, and further after a 
process of superimposing a sub-signal on a main signal of the above-mentioned 1 bit digital signals by 
Frequency Division Multiplexing with the above-mentioned specific frequency in front of the 
above-mentioned transmission process, and the above-mentioned transmission process, It discriminated 
from the above-mentioned specific frequency of the above-mentioned 1 bit digital signals, and has a 
process of extracting the above-mentioned sub-signal. 

[Claim 2]Two or more integrators which an input signal used as a main signal was inputted into the first rank, 
and were mutually connected to concatenation. 

An adding machine adding an output of each above-mentioned integrator. 

A quantizer which quantizes an output of the above-mentioned adding machine and outputs 1 bit digital 
signals. 

A partial negative feedback circuit to which quantization noise of the above-mentioned 1 bit digital signals in 
specific frequency which carries out negative feedback of the output of the above-mentioned integrator to 
an input side of an integrator of the preceding paragraph, and defines it from the integrator concerned 
beforehand to it is reduced. 

It has a sub-signal superposing means which is the delta sigma modulation circuit provided with the above, 
and superimposes a sub-signal on a main signal of the above-mentioned 1 bit digital signals by Frequency 
Division Multiplexing with the above-mentioned specific frequency. 

[Claim 3]The delta sigma modulation circuit according to claim 2, wherein the above-mentioned sub-signal 
superposing means inputs the above-mentioned sub-signal into one of the inputs of the above-mentioned 
adding machine via a subcarrier of the above-mentioned specific frequency. 

[Claim 4]The above-mentioned main signal is an audio signal, and the above-mentioned sub-signal A flag for 
channel information, existence of pre-emphasis, and copyright protection, an ID code, a mastering code, Or 
the delta sigma modulation circuit according to claim 2 or 3 being a signal which shows at least one of hour 
entries. 

[Claim 5]In a demodulator circuit to which it restores, 1 bit digital signals generated by carrying out delta 
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sigma modulation in a main signal for which it has a predetermined effective frequency band so that 
quantization noise in specific frequency in the above-mentioned effective frequency band defined 
beforehand might fall using zero intermittent control to a main signal of the above-mentioned 1 bit digital 
signals. A demodulator circuit being superimposed on a sub-signal by Frequency Division Multiplexing via a 
subcarrier of the above-mentioned specific frequency, discriminating from the above-mentioned specific 
frequency component from the above-mentioned 1 bit digital signals, and extracting the above-mentioned 
sub-signal, and having a control means which performs predetermined processing according to the 
sub-signal concerned. 

[Claim 6]The demodulator circuit according to claim 5, wherein the above-mentioned main signal is an audio 
signal, and the above-mentioned sub-signal is channel information which shows a channel of the audio 
signal concerned and the above-mentioned control means performs separation of right and left or 
multi-channel based on the channel information concerned. 

[Claim 7]The demodulator circuit according to claim 5, wherein the above-mentioned main signal is an audio 
signal, and the above-mentioned sub-signal is a flag which shows existence of pre-emphasis of the audio 
signal concerned and the above-mentioned control means controls ON and OFF of DIENFASHISU based on 
the flag concerned. 

[Claim 8]The above-mentioned main signal is an audio signal, and the above-mentioned sub-signal, The 
demodulator circuit according to claim 5, wherein it is at least one of a flag for copyright protection of the 
audio signal concerned, an ID code, or mastering codes and the above-mentioned control means restricts a 
copy or a demodulation output of the above-mentioned audio signal based on the sub-signal concerned. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the signal transmission method using the delta sigma 
modulation especially used for audio signal processing etc. suitably, for example, a delta sigma modulation 
circuit, and the demodulator circuit of 1 bit digital signals generated in delta sigma modulation. 
[0002] 

[Description of the Prior Art]As a method which transmits a digital signal, the multibit coding mode which 
transmits as a pause one word which consists of two or more bits, and the method coded and transmitted to 
1 bit digital signals using delta sigma modulation are known conventionally. 

[0003]In the case of a multibit coding mode, the transmission or record side encodes data to one word 
according to a predetermined format. On the other hand, the reception or reproduction side takes a word 
synchronization, distinguishes a pause of each word, and decodes each word and identifies data. Therefore, 
the digital disposal circuit which performs signal processing according to the format of the word by the 
both-sides side is needed. As a result, once the format of a word is determined and a sampling frequency, a 
dynamic range, etc. are standardized, it is difficult to change a standard. Since a word synchronization is 
needed in the method concerned, the error correction circuit for being easy to be influenced by a 
transmission line etc. and correcting the generated error is indispensable. 
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[0004]On the other hand, since 1 bit digital signals are the word synchronous unnecessary data flow 
subdivided minutely, a 1-bit digital coding mode cannot be easily influenced by a transmission line etc., and 
has the advantage that it is strong to an error. Therefore, in the method concerned, an error correction 
circuit becomes unnecessary in the both sides of transmission or a recorder, and reception or playback 
equipment. Since the reception or reproduction side can restore to the 1 bit digital signals concerned to an 
analog signal by the easy low pass filter of the low next when 1 bit digital signals are audio signals, a 
processing circuit complicated to a recovery becomes unnecessary. Therefore, in recent years, the 1-bit 
digital coding mode with many advantages attracts attention compared with the multibit coding mode. 
[0005]As shown in drawing 12 , in the conventional typical delta sigma modulation circuit 100, the integrators 
m101-m107 connected to concatenation are integrated with the audio signal of an analog inputted from the 
input terminal 101. After the integrator output of each stage is added with the adding machine 103, it is 
inputted into the quantizer 104. When the output of the adding machine 103 is zero or more, the quantizer 
104 draws the output of "1" to the output terminal 106, and derives an output in case the output of the 
adding machine 103 is less than zero "0." Negative feedback of the output of the quantizer 104 is carried 
out to the input side of the integrator ml 01 of the first rank via the digital/analog converter 105 and the 
feedback resister r100. 

[0006]In order to form dip in the noise floor of 1 bit digital signals which the delta sigma modulation circuit 
101 outputs on the other hand and to adjust the noise floor shape concerned to desired shape, the three 
feedback circuits m111-m113 are established in the integration circuit 102 of the delta sigma modulation 
circuit 101. The feedback circuit ml 1 1 carries out negative feedback of the output of the integrator m 103 of 
the 3rd step to the input side of the integrator m102 of the 2nd step, and the feedback circuits m112 and 
ml 13, Negative feedback of the output of the integrators m105 and m107 of the 5th and the 7th step is 
carried out to the input side of the integrators m104 and m106 of the 4th and the 6th step. 
[0007]Three partial negative feedback loops are formed of these feedback circuits m111-m113, and the 
quantization noise level of 1 bit digital signals falls steeply focusing on the frequency (zero point frequency) 
according to the gain of each partial negative feedback loop. Below, the portion to which the level is falling 
among the frequency characteristics of a quantization noise is called dip. The quantization noise of a high 
region is controlled by these dip, for example, 20 etc. kHz etc. of levels of a quantization noise can be 
maintained below at a predetermined value to the maximum of a desired use frequency band by it. 
[0008]In the above-mentioned delta sigma modulation circuit 100, after an audio signal is modulated to 1 bit 
digital signals, in the reception or playback equipment which is not illustrated, it restores to the 1 bit digital 
signals concerned to the audio signal of an analog by the low pass filter of the low next, etc. 
[0009] 

[Problem(s) to be Solved by the Invention]However, when it becomes irregular using the delta sigma 
modulation circuit 100 of the above-mentioned composition, it has the problem that it is difficult to transmit 
the both sides of main signals, such as an audio signal, and sub-signals, such as a flag which shows channel 
information, for example. 

[0010]Here, the case of the signal transmission method in a multibit coding mode is made into an example as 
a conventional method of transmitting the both sides of a main signal and a sub-signal, and it explains. 
Below, a main signal and a sub-signal are explained about transmission or the method of carrying out record 
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reproduction, using digital audios, such as a compact disk, for example as an example of the typical multibit 
coding mode in the former. 

[001 1]In the case of a compact disk, the sampling frequency Fs is set as 44.1 kHz, and as shown in drawing 
t3, the upper limited frequency Fa of a voice band becomes 1 / 2Fs, i.e., 22.05 kHz. Here, in the frequency 
band from Fa to Fs, since the signal of a voice band carries out image inversion and is turned up by Fa, this 
zone (clinch field) cannot be used for a signal transmission. Therefore, when transmitting sub-codes, such 
as a flag which identifies whether it is which a channel on either side, for example, as a sub-signal, the 
sub-code concerned is divided and transmitted [ audio signal / which is a main signal ] to a time base 
direction with the main data in which an audio signal is shown, respectively. 

[0012]As a result, in the transmission or record side, the circuit which encodes the above-mentioned flag 
and an audio signal is needed according to the standardized data format, and in the reception or 
reproduction side. The data received or reproduced is decoded and the circuit which separates the 
above-mentioned main data and a sub-code is needed. 

[0013]Since the method of carrying out the time sharing of main data and the sub-code, and transmitting 
them checks the advantage of the 1 —bit digital coding mode that it can get over in an easy circuit, it is 
inapplicable to a 1-bit digital coding mode. 

[001 4]this invention is made in view of the above-mentioned problem, and comes out. The purpose is a 
circuit and there is in providing the signal transmission method, delta sigma modulation circuit, and 
demodulator circuit which superimpose a sub-signal on a main signal and pass 1 bit digital signals which can 
be transmitted. 
[0015] 

[Means for Solving the Problem]A signal transmission method through 1 bit digital signals concerning an 
invention of claim 1, In order to solve an aforementioned problem, zero intermittent control is used for a 
main signal which has predetermined effective frequency, A process which carries out delta sigma 
modulation and is modulated to 1 bit digital signals so that quantization noise in specific frequency in the 
above-mentioned effective frequency band defined beforehand may fall, In a signal transmission method 
through 1 bit digital signals which have a transmission process of transmitting 1 bit digital signals via a 
transmission line or a recording medium, and the process of restoring to the told above-mentioned 1 bit 
digital signals, it is characterized by having a process of further the following. 

[0016]That is, it has a process of superimposing a sub-signal on a main signal of the above-mentioned 1 bit 
digital signals by Frequency Division Multiplexing with the above-mentioned specific frequency, and a 
process of discriminating from the above-mentioned specific frequency of the above-mentioned 1 bit digital 
signals after the above-mentioned transmission process, and extracting the above-mentioned sub-signal, 
before the above-mentioned transmission process. 

[0017]In the above-mentioned composition, delta sigma modulation of the main signal given as an analog 
signal, a multibit digital signal, etc. is carried out to 1 bit digital signals by the abnormal-conditions side, for 
example. Under the present circumstances, a quantization noise level of 1 bit digital signals is falling by zero 
intermittent control with specific frequency in an effective frequency band of a main signal defined 
beforehand. 

[001 8] 1 bit digital signals are overlapped on a sub-signal by Frequency Division Multiplexing via a subcarrier 
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of specific frequency at the abnormal-conditions side. Since a quantization noise level is falling, in the 
specific frequency concerned a level difference with a lower limit of the quantization noise level concerned 
and a level of a main signal, Compared with frequency of the neighborhood in an effective frequency band, it 
is large, and both sides of a dynamic range of a main signal and a dynamic range of a sub-signal can be 
secured in the specific frequency concerned. 

[0019]On the other hand, if the 1 bit digital signals concerned are transmitted via a transmission line or a 
recording medium, in the recovery side, a main signal will be recovered from received 1 bit digital signals. For 
example, when a main signal is an audio signal, a main signal included in 1 bit digital signals passes an easy 
low pass filter of the low next, and gets over. 

[0020]In the recovery side, for example using a band pass filter, the Fourier transform, etc., it discriminates 
from a specific frequency component of the above-mentioned 1 bit digital signals, and a sub-signal is 
extracted. Since a dynamic range of a main signal and a dynamic range of a sub-signal are enough secured 
as mentioned above, in the recovery side, a sub-signal can be extracted that there is no trouble in any way. 
[0021]In a signal transmission method through the above-mentioned 1 bit digital signals, since a main signal 
is overlapped on a sub-signal by Frequency Division Multiplexing, complicated composition which is needed 
when transmitting in Time Division Multiplexing etc. is not needed, but a circuit for signal processing can be 
simplified. As a result, a main signal and a sub-signal can be superimposed, without checking an advantage in 
a case of transmitting a signal with 1 bit digital signals. 

[0022]The above-mentioned specific frequency is set up in an effective frequency band of a main signal. 
Therefore, the third party who does not know specific frequency cannot separate a main signal and a 
sub-signal. For example, even if a third party discriminates only from an effective band ingredient of a main 
signal from 1 bit digital signals, both sides of a main signal and a sub-signal are included in a signal from 
which it was discriminated. Even if it compares when it adds by Time Division Multiplexing since it is 
Frequency Division Multiplexing, it is hard to separate a main signal and a sub-signal. As a result, an 
alteration of a sub-signal by a third party can be prevented. 

[0023]A delta sigma modulation circuit concerning an invention of claim 2, Two or more integrators which an 
input signal used as a main signal was inputted into the first rank, and were mutually connected to 
concatenation in order to solve an aforementioned problem, An output of an adding machine adding an 
output of each above-mentioned integrator and the above-mentioned adding machine is quantized, 
Negative feedback of the output of a quantizer which outputs 1 bit digital signals, and the above-mentioned 
integrator is carried out from the integrator concerned to an input side of an integrator of the preceding 
paragraph, In a delta sigma modulation circuit which has a partial negative feedback circuit to which 
quantization noise of the above-mentioned 1 bit digital signals in specific frequency defined beforehand is 
reduced, It is characterized by having a sub-signal superposing means which superimposes a sub-signal on 
a main signal of the above-mentioned 1 bit digital signals by Frequency Division Multiplexing with the 
above-mentioned specific frequency. 

[0024]In the above-mentioned composition, delta sigma modulation of the input signal is carried out to 1 bit 
digital signals by an integrator, an adding machine, a quantizer, and partial negative feedback circuit. 
Inputting into the above-mentioned adding machine a signal of specific frequency generated based on a 
sub-signal for example, a sub-signal superposing means superimposes a sub-signal on a main signal of the 1 

6 



JPH10-322215 

bit digital signals concerned in Frequency Division Multiplexing. 

[0025]The above-mentioned specific frequency is set up by a gain of a partial negative feedback loop 
formed of an integrator, a partial negative feedback circuit, etc., and a level of quantization noise of 1 bit 
digital signals is falling with the specific frequency concerned. Therefore, in the specific frequency 
concerned, both sides of a dynamic range of a main signal and a dynamic range of a sub-signal are certainly 
securable. 

[0026]So, a delta sigma modulation circuit which can be modulated to 1 bit digital signals can be provided for 
a main signal and a sub-signal like claim 1 , without checking the feature of delta sigma modulation that a 
recovery is easy. Since the delta sigma modulation circuit concerned superimposes a sub-signal in an 
effective frequency band of a main signal, it can make difficult removal or an alteration of a sub-signal by a 
third party. 

[0027]A delta sigma modulation circuit concerning an invention of claim 3 is characterized by the 
above-mentioned sub-signal superposing means inputting the above-mentioned sub-signal into one of the 
inputs of the above-mentioned adding machine via a subcarrier of the above-mentioned specific frequency 
in composition of the invention according to claim 2. 

[0028]In the above-mentioned composition, a sub-signal superposing means is using an adding machine 
used for delta sigma modulation also for superposition of a sub-signal. Therefore, a circuit provided for 
superposition can be simplified. 

[0029]A delta sigma modulation circuit concerning an invention of claim 4, In composition of the invention 
according to claim 2 or 3, the above-mentioned main signal, It is an audio signal and the above-mentioned 
sub-signal is characterized by being a flag for channel information, existence of pre-emphasis, and copyright 
protection, an ID code, a mastering code, or a signal that shows at least one of hour entries. 
[0030]In the above-mentioned composition, information used as each of above-mentioned sub-signals 
relates to an audio signal used as a main signal closely, and is information with little amount of information. 
Therefore, when there are few level differences of a quantization level in specific frequency and a lower limit 
of a main signal level, namely, even if it is a case where a dynamic range of a sub-signal cannot take not 
much widely, by sufficient S/N, a sub-signal is superimposed, and it can transmit or record. As a result, in 
the recovery side, processings relevant to a main signal, such as channel separation and control of 
pre-emphasis, can be performed based on the above-mentioned sub-signal. 

[0031]In order that a demodulator circuit concerning an invention of claim 5 may solve an aforementioned 
problem, a main signal which has a predetermined effective frequency band, In a demodulator circuit which 
restores to 1 bit digital signals generated by carrying out delta sigma modulation so that quantization noise 
in specific frequency in the above-mentioned effective frequency band defined beforehand might fall using 
zero intermittent control, A main signal of the above-mentioned 1 bit digital signals is overlapped on a 
sub-signal by Frequency Division Multiplexing via a subcarrier of the above-mentioned specific frequency, 
discriminate from the above-mentioned specific frequency component from the above-mentioned 1 bit 
digital signals, and extract the above-mentioned sub-signal, and. It is characterized by having a control 
means which performs predetermined processing according to the sub-signal concerned. 
[0032]In the above-mentioned composition, since a level of quantization noise of 1 bit digital signals is 
falling in specific frequency, in the specific frequency concerned, a securable dynamic range is large 
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compared with frequency of the neighborhood in an effective frequency band, and can fully secure S/N of a 
sub-signal. Therefore, by discriminating from the specific frequency component concerned, a sub-signal on 
which 1 bit digital signals were overlapped can be extracted, for example, as for the above-mentioned 
control means, separation of a channel, etc. can perform predetermined processing. Since the 
above-mentioned sub-signal is superimposed by Frequency Division Multiplexing, the demodulator circuit 
can restore to a main signal easily compared with a case where it superimposes by Time Division 
Multiplexing. 

[0033]By a control means's supervising a level of a main signal, and extracting a sub-signal in composition of 
the invention according to claim 5 t when the level concerned is below a predetermined value, When dip 
cannot be formed not much deeply, namely, even if it is a case where a quantization noise level in specific 
frequency seldom falls, a sub-signal can be extracted certainly. 

[0034]In composition of the invention according to claim 5, a demodulator circuit concerning an invention of 
claim 6 the above-mentioned main signal, It is an audio signal, and the above-mentioned sub-signal is 
channel information which shows a channel of the audio signal concerned, and the above-mentioned control 
means is characterized by performing separation of right and left or multi-channel based on the channel 
information concerned. 

[0035]So, the demodulator circuit can judge a channel of an audio signal correctly. Therefore, when a 
transmission line which transmits 1 bit digital signals of each channel is changed for example, even if usual is 
a case where 1 bit digital signals of a different channel are received, a demodulator circuit, The demodulator 
circuit concerned becomes separable [ right and left or multi-channel ] convenient at all. As a result, when 
a demodulator circuit sound-izes an audio signal or performs record and transmission further, for example, 
as for the demodulator circuit concerned, a right channel can perform an output of an audio signal, etc. 
[0036]On the other hand in composition of the invention according to claim 5, a demodulator circuit 
concerning an invention of claim 7 the above-mentioned main signal, It is an audio signal, and the 
above-mentioned sub-signal is a flag which shows existence of pre-emphasis of the audio signal concerned, 
and the above-mentioned control means is characterized by controlling ON and OFF of DIENFASHISU 
based on the flag concerned. 

[0037]So, the demodulator circuit can distinguish certainly whether an audio signal of received 1 bit digital 
signals is a signal by which pre-emphasis processing was carried out, and can apply DIENFASHISU to an 
audio signal. 

[0038]In composition of the invention according to claim 5, a demodulator circuit concerning an invention of 
claim 8 the above-mentioned main signal, It is an audio signal, and the above-mentioned sub-signal is at 
least one of a flag for copyright protection of the audio signal concerned, an ID code, or mastering codes, 
and the above-mentioned control means is characterized by restricting a copy or a demodulation output of 
the above-mentioned audio signal based on the sub-signal concerned. 

[0039]In the above-mentioned composition, the above-mentioned control means restricts a copy or a 
demodulation output of an audio signal, when a sub-signal is extracted from 1 bit digital signals and a 
sub-signal has not permitted a copy or a demodulation output. For example, when a flag for copyright 
protection as a sub-signal of the abnormal-conditions side is superimposed for the purpose of protecting 
copyright of an audio signal, it responds to an abnormal-conditions side, i.e., an intention of a maker of an 
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audio signal, and a copy or a recovery of an audio signal by the side of a recovery is restricted. When an ID 
code for distinguishing an audio signal, a mastering code for identifying classification of an audio signal, etc. 
are superimposed as a sub-signal, based on these sub-signals the recovery side, When it is not 
distinguished and permitted whether oneself is permitted a copy or a demodulation output of the audio 
signal concerned, a copy or a recovery is restricted. Since a control means restricts a copy or a 
demodulation output of an audio signal based on a sub-signal even if it is which case, in the 
abnormal-conditions side, permission/disapproval of a copy by the side of a recovery or a demodulation 
output can be specified. 

[0040]By the way, if the above-mentioned sub-signal will be altered by the time it receives 1 bit digital 
signals, the demodulator circuit cannot restrict a copy or a demodulation output of an audio signal. 
Therefore, conventionally, in order to prevent an alteration of a sub-signal, a sub-signal was enciphered and 
an alteration of a sub-signal is prevented, for example. However, in this method, in order to encipher and 
decrypt, complicated circuits, such as a sequence circuit, are needed, for example. 

[0041 ]On the other hand, in composition of the invention according to claim 8, Frequency Division 
Multiplexing of the sub-signal is carried out with specific frequency in an effective frequency band of an 
audio signal. Therefore, the third party who does not know the above-mentioned specific frequency cannot 
even do separating a sub-signal and a main signal, and cannot alter easily. As a result, compared with a 
sub-signal transmitted by Time Division Multiplexing, an alteration is difficult like before. Since the 
above-mentioned specific frequency is provided in an effective frequency band, if a certain frequency 
component is removed carelessly, an audio signal will change. Therefore, an alteration of a sub-signal can be 
prevented still more certainly. As a result, the demodulator circuit can restrict a copy or a demodulation 
output of an audio signal certainly based on the permission/disapproval of a copy or a demodulation output 
directed to the abnormal-conditions side. 

[0042]Each of flags for a sub-signal adopted in composition of an invention given in eight from claim 6, i.e., 
channel information, existence of pre-emphasis, and copyright protection, ID codes, and mastering codes 
has little amount of information, and a flag of a small bit can show them. Therefore, the demodulator circuit 
which starts eight statements from claim 6 can distinguish a sub-signal certainly, even if a dynamic range 
securable for a sub-signal is comparatively narrow. 
[0043] 

[Embodiment of the Invention] 

[A 1st embodiment] It is as follows when one embodiment of this invention is described based on drawing 4 
from drawing 1 . That is, the audio signal transmission equipment concerning this embodiment is a device 
which transmits an audio signal as a main signal, and the channel information which shows whether the audio 
signal concerned is which a channel on either side is being used for it as a sub-signal which carries out 
multiplex to the main signal concerned by frequency division. 

[0044]As shown in drawing 2 , the above-mentioned audio signal transmission equipment 1, After carrying 
out delta sigma modulation of the audio signal of the analog which the sound signal sources 2L and 2R of the 
right-and-left channel outputted, or multibit to 1 bit digital signals in the sending circuit 3, via the 
transmission lines 4L and 4R, such as an optical fiber, It transmits to the receiving circuit (demodulator 
circuit) 5, and it restores to these 1 bit digital signals, and soundHzes from the loudspeakers 7L and 7R of a 
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right-and-left channel via the amplifier 6L and 6R in the receiving circuit 5. Here, in order to distinguish 
correctly the audio signal of right-and-left each channel and to carry out a demodulation output to 
substitution of the above-mentioned transmission lines 4L and 4R etc., in the sending circuit 3, frequency 
multiplexing of the channel information which serves as a sub-signal by either (here the left channel) is 
carried out to the audio signal used as a main signal. Below, when referring to each member and not 
distinguishing right and left in particular, or when naming both generically, the alphabetic character (R or L) 
attached at the end of the reference mark is excluded, for example, it is referred to like the sound signal 
source 2. 

[0045]As shown in drawing 1 , the above-mentioned delta sigma modulation circuit 31 is provided with the 
following. 

The integration circuit 12 which carries out high order integration of the audio signal of an analog inputted 
into the input terminal 1 1 from the above-mentioned sound signal source 2. 
each — the adding machine 13 adding the next integrated output. 

The quantizer 14 which quantizes the output of the adding machine 13 and outputs 1 bit digital signals. 
The digital/analog converter 15 which changes the output of the quantizer 14 concerned into an analog 
value, and is returned to the above-mentioned integration circuit 12. 

[0046]The above-mentioned quantizer 14 samples the output of the adding machine 13 by predetermined 
sampling frequency FS, when the output concerned is zero or more, draws the output of "1 " and derives the 
output at the time "0" of less than zero. Thereby, 1 bit digital signals of sampling frequency FS are 
outputted from the output terminal 16. 

[0047]In the 1-bit digital coding mode which carries out the high speed sampling of the multibit digital signal, 
sampling frequency FS of the quantizer 14 will usually be set up the predetermined number twice of fs(es), 
such as 32fs and 64fs, for example, if the sampling frequency of a multibit digital signal is set to fs. Here, in 
the case of 32fs, like [ in the case of a compact disk ], if fs=44.1kHz, FS will be set to 2.82 MHz in the case 
of 1.41 MHz and 64fs. 

[0048]The 7th integrators m1-m7 with which cascade connection of the above-mentioned integration 
circuit 12 was carried out on the other hand, The feedback resister rO provided between the feedback 
circuits (partial negative feedback circuit) m11-m13 for constituting a partial negative feedback loop, and 
the input side of the integrator ml of the first rank and the above-mentioned digital/analog converter 15 is 
provided, and it is constituted. The feedback resister rO concerned is connected to the inversed input 
terminal of the differential amplifier a1 mentioned later. 
[0049]The first integrator ml is provided with the following. 
Differential amplifier a1. 

The capacitor c1 which is the damping time constant element provided between input and output of the 
differential amplifier a1 concerned. 

Input resistance r1 established between the input of the integrator ml, and the inversed input terminal of 
the differential amplifier a1. 

The non-inversed input terminal of the differential amplifier a 1 is grounded. The output from this differential 
amplifier al is inputted into the integrator m2 and the above-mentioned adding machine 13 of the next step 
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as an output of the integrator ml. 

[0050]The integrators m2-m7 after the next step are constituted similarly, and the reference mark of the 
corresponding portion attaches and shows the suffix character corresponding to the degree of each 
integrators m2-m7 to the same alphabetic character. For example, in the 3rd integrator m3, the output of 
the integrator m2 is inputted via the input resistance r3, and the output of the differential amplifier a3 is 
inputted into the integrator m4 and the adding machine 13 of the next step. 

[0051 ]The above-mentioned feedback circuit ml 1 is formed in relation to the second integrator m2 and the 
3rd integrator m3, and can carry out negative feedback of the output of the integrator m3 to the input side 
of the integrator m2. Input-resistance ri1 1 by which the end was specifically connected with the differential 
amplifier a1 1 at the inversed input terminal of the differential amplifier a1 1 concerned in the feedback circuit 
ml 1 concerned, It has feedback resister rfl 1 provided between input and output of the differential amplifier 
a1 1, and output resistance ro1 1 by which the end was connected to the output of the differential amplifier 
a11. The other end of above-mentioned input-resistance H11 is connected to the input of the feedback 
circuit mil, i.e., the output of the integrator m3, and the other end of above-mentioned output resistance 
roll is connected to the output of the feedback circuit mil, i.e., the inversed input terminal of the 
differential amplifier a2 formed in the integrator m2. The non-inversed input terminal of the differential 
amplifier a11 is grounded. Similarly, the feedback circuit m12 is formed in relation to the 4th integrator m4 
and the 5th integrator m5, and the feedback circuit m13 is formed in relation to the 6th integrator m6 and 
the 7th integrator m7. Since the composition of both the feedback circuits m12 and m13 is the same as the 
composition of the feedback circuit m11, the reference mark of the corresponding portion attaches and 
shows the same suffix character as the suffix character of the feedback circuits m12 and m13 to the same 
alphabetic character. 

[0052]Of the above-mentioned feedback circuits m11-m13, three partial negative feedback loops are 
formed in the integration circuit 12. For example, in the partial negative feedback loop formed of the 
feedback circuit ml 1 , after found the integral and are reversed and rotating normally in the feedback circuit 
m11 further with the integrator m3, negative feedback of the output of the integrator m2 is carried out to 
the non-inversed input terminal of the differential amplifier a2 formed in the integrator m2. 
[0053]Of these three partial negative feedback loops, as shown in drawing 3 , three dip is formed in the 
frequency characteristic of the quantization noise level of 1 bit digital signals. The center frequency (zero 
point frequency) f of dip is f ** FSx(Gp) 1/2 /2pi, as it is decided by the loop gain Gp of each partial negative 
feedback loop and is shown in the following formulas (1). — (1) 

It becomes. In an upper type (1), FS is a sampling frequency of the delta sigma modulation circuit 31. Thus, 
the quantization noise level in a desired frequency band can be held down to below a fixed value by reducing 
the quantization noise level of 1 bit digital signals on zero-point each frequency. 

[0054]The gain Gp of a partial negative feedback loop is determined by the multiplier coefficient of the 
differential amplifier which constitutes a partial negative feedback loop. For example, the gain Gp of the 
partial negative feedback loop formed of the feedback circuit m11 is determined by the product of the 
multiplier coefficient of the differential amplifiers a2, a3, and a11. Therefore, in a predetermined frequency 
band, these multiplier coefficients are set up so that a predetermined dynamic range may be maintained and 
zero point frequency may turn into desired frequency. 
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[0055]Here, if the conditions demanded by the present noncommercial digital audio apparatus as an example 
of the above-mentioned frequency band and a dynamic range are mentioned, in a frequency band (10 kHz - 
20 kHz), it will be required that an S/N of about 90-100 dB should be maintained Therefore, in a field of 20 
kHz or less, the gain Gp of each above-mentioned partial negative feedback loop is set as the size which 
can secure a desired dynamic range (for example, about 90 dB), as shown in drawing 3 . 
[0056]Thus, if the case where the above-mentioned predetermined frequency band is a voice band (usually 
audible zone) is made into an example and it explains, the depth of the quantization noise floor of the voice 
band concerned can be effectively reduced by forming dip focusing on the maximum (near 20 kHz) of a voice 
band. In this case, the zone in which dip exists is set to 1 kHz - about 40 kHz. The frequency (zero point 
frequency) alpha 1 of three above-mentioned dip, alpha 2, and alpha 3 are alpha 1=alpha3/(2androot2), for 
example, as shown in the following formulas (2) and (3). — (2) 
alpha2=alpha3/root2 — (3) 
It is set as ****. 

[0057]Amplitude modulation of the sub-signal is carried out to the delta sigma modulation circuit 31 
concerning this embodiment by the subcarrier of the above-mentioned zero point frequency, and the 
additional information signal generating circuit (sub-signal superposing means) 21 which generates 
additional information signals is established in it. The output of the additional information signal generating 
circuit 21 concerned is impressed to the adding machine 13, and the output of each integrators m1~m7 and 
the sum total of additional information signals are outputted to the quantizer 14. 

[0058]According to this embodiment, the superposition to the main signal of the above-mentioned 
additional information signals is performed using the adding machine 13 in the delta sigma modulation circuit 
31. When carrying out delta sigma modulation, the adding machine 13 concerned is indispensable 
composition, in order to be delayed and to carry out negative feedback of the quantization output to an 
input side, and it can multiplex and transmit a main signal and a sub-signal, without adding special 
composition by using the adding machine 13 concerned also [ superposition / of additional information 
signals ]. 

[0059]Although the case of explanation where an integration degree was the 7th order in the delta sigma 
modulation circuit 31, and the number of partial negative feedback loops was three for convenience was 
made into the example and explained by drawing 1 , it does not restrict to this. If it is a delta sigma 
modulation circuit in which zero intermittent control is possible, the same effect as this embodiment will be 
acquired. 

[0060]Although it can set up variously, here correspondence with a sub-signal and additional information 
signals, how a sub-signal is coded, or whether the flag which has the amount of information of what bit in 
which zero point frequency is assigned specifically, Below, when channel information is added only to 1 bit 
digital signals of the left channel, and the three above-mentioned zero point frequency is set to alpha 1, 
alpha2, and alpha3 from the lower one with reference to drawing 2 and an audio signal is the left channel, the 
case where a flag is set only to the zero point frequency alpha 2 is made into an example, and it explains. 
[0061 ]In this case, the zero point frequency corresponding to each channel is one, and the amount of 
information added with the zero point frequency concerned is 1 bit. Therefore, the additional information 
signal generating circuit 21 is realizable with the oscillator 22 oscillated on a predetermined level with the 
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zero point frequency concerned, and the switch 23 which chooses whether the output of the oscillator 22 
concerned is outputted as additional information signals. 

[0062]In this embodiment in the delta sigma modulation circuit 31 L by the side of the left channel, the 
above-mentioned oscillator 22, It is set as the zero point frequency alpha 2 whose oscillating frequency is 
the 2nd, and the output level is set up smaller than the size from the quantization noise level in the zero 
point frequency alpha 2 to the lower limit of an audio signal level. The above-mentioned switch 23 flows, 
when the audio signal impressed to the delta sigma modulation circuit 31 L concerned is a stereo signal. For 
example, when [, such as the time of a monophonic signal, ] the audio signal concerned is not the left 
channel, the switch 23 is intercepted. 

[0063]In order that the audio signal transmission equipment 1 concerning this embodiment may simplify the 
composition which adds channel information, it adds channel information only to 1 bit digital signals of the 
left channel, and has not added it to 1 bit digital signals of right channels. That is, the delta sigma modulation 
circuit 32R of right channels is carrying out delta sigma modulation of the analog voice signal from the sound 
signal source 2R as it is. As shown in drawing 4 , specifically, the delta sigma modulation circuit 32 concerned 
has the composition of having excluded the additional information signal generating circuit 21 from the delta 
sigma modulation circuit 31 shown in drawing 1 . It replaces with the adding machine 13 shown in drawing 1 in 
connection with this, and the adding machine 13a with few one inputs is used. Since residual composition is 
the same as that of the delta sigma modulation circuit 31, it gives the same numerals to the member which 
has the same function, and omits explanation. 

[0064]Thereby, in the sending circuit 3 shown in drawing 2 , the delta sigma modulation circuit 31 L 
superimposes the channel information which carries out delta sigma modulation of the audio signal of the 
analog which the sound signal source 2L outputted, and shows that it is the left channel. As a result, 1 bit 
digital signals with which it was superimposed on channel information are outputted from the output terminal 
41 L 1 bit digital signals of these right-and-left channel are transmitted to the receiving circuit 5 via the 
transmission lines 4L and 4R. In this embodiment, 1 bit digital signals outputted from the output terminal 
41 R by the side of right channels are not overlapped on channel information. 

[0065]On the other hand, in the sending circuit 5, 1 bit digital signals inputted from the input terminal 42L via 
the transmission line 4L are told to the channel switching circuit 53 via the demodulator circuit 51 L and the 
low pass filter 52L. Similarly, 1 bit digital signals inputted from the input terminal 42R via the transmission 
line 4R are impressed to the above-mentioned channel switching circuit 53 via the demodulator circuit 51 R 
and the low pass filter 52R. The channel switching circuit 53 concerned and the channel discrimination 
circuit 63 mentioned later support the control means given in a claim. 

[0066]Each above-mentioned demodulator circuit 51 is realized by the low pass filter etc., for example. In 
this case, the cutoff frequency of the low pass filter is set as the upper limited frequency Ft of the 
transmission band which can be transmitted with 1 bit digital signals. Thereby, 1 bit digital signals are 
modulated by the analog signal. The above-mentioned low pass filter 52 just removes the noise component 
of a high region from the effective frequency band of an audio signal. Therefore, the primary filter instead of 
an especially high order filter is enough. In this case, for example, it is realizable by one resistance and one 
capacitor. 

[0067]The cutoff frequency of each low pass filter 52 allotted to the latter part of each demodulator circuit 
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51 is set as the upper limited frequency Fa of the zone (voice band) which transmits an audio signal among 
the above-mentioned transmission bands. Thereby, in each low pass filter 52, the audio signal which turns 
into a main signal from the above-mentioned analog signal is extracted, and it is inputted into the channel 
switching circuit 53. 

[0068]Here, if a sampling frequency is set to FS, it is known for 1 bit of high speed sampling coding mode 
that FS/2 will become the upper limited frequency Ft of a transmission band, and FS/6 will become the 
upper limited frequency Fa of a frequency band usable as a voice band. 

[0069]For example, when FS=32fs and fs shall be 44.1 kHz like [ in the case of a compact disk ], it is 
Ft=32x44.1/2=705.6. [kHz] — (4) 
Fa=32x44.1/6=235.2 [kHz] — (5) 
It becomes. 

[0070]However, when a circuit is actually hardware-ized, in the above-mentioned upper limited frequency 
Ft and the frequency band to Fa, it is difficult to fully reduce a quantization noise. Therefore, so that it can 
be realized comparatively easily that the conditions of S/N demanded by the present noncommercial digital 
audio apparatus, i.e., S/N in 10-20 kHz, shall be about 90-100 dB, The above-mentioned upper limited 
frequency Ft and the realistic value of Fa have become about those 1 / two to 1/4. Fa is set as about 50 
kHz and, specifically, Ft is set as about 120 kHz, for example. When the above-mentioned sampling 
frequency FS is raised to 64fs, each upper-limited-frequency Fa-Ft is set to 100 kHz and about 240 kHz, 
respectively. 

[007 1]A relay, an analog switch, etc. realized and, specifically, the above-mentioned channel switching 
circuit 53 is provided with the switches si and s2 which choose either of the two outputs and output one 
input. The contact common s1C of the switch s1 is connected to the low pass filter 52L, and the contact 
common s2C of the switch s2 is connected to the low pass filter 52R. One individual contact s1L of the 
switch s1 and one individual contact s2L of the switch s2 are connected to the loudspeaker 7L via the 
amplifier 6L of the left channel in common. Similarly, residual individual contact s1 R-s 2R of both the 
switches s1 and s2 is connected to the loudspeaker 7R via the amplifier 6R of right channels in common. 
According to directions of the channel discrimination circuit 63 mentioned later, each switches s1 and s2 
interlock, and are switched. Thereby, when the receiving circuit 5 outputs the audio signal of an analog to 
the loudspeakers 7L and 7R of both channels, it can be chosen whether a right-and-left channel is replaced. 
[0072]In order to extract the sub-signal on which 1 bit digital signals were overlapped, i.e., channel 
information, in the receiving circuit 5. The band pass filters 62L and 62R in which it was connected to the 
output of each above-mentioned demodulator circuits 51 L and 51 R, and center frequency was set as the 
above-mentioned zero point frequency alpha 2, Based on the output of each band pass filters 62L and 62R, 
the channel discrimination circuits 63L and 63R which control the above-mentioned channel switching 
circuit 53 are formed. 

[0073]Each above-mentioned band pass filter 62 just removes the noise in zones other than the 
above-mentioned zero-point-frequency alpha2, and extraction of channel information is performed in the 
channel discrimination circuit 63. Therefore, the primary filter can realize, without using a high order filter 
especially. 

[0074]It judges with in the channel discrimination circuit 63L of the left channel, the flag which shows the 
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left channel standing, when the Fourier transform of the output signal of the band pass filter 62L is carried 
out and the above-mentioned frequency alpha2 ingredient is over the predetermined value. When it judges 
with the flag which shows the left channel standing in the channel discrimination circuit 63L concerned, it is 
made to flow through the individual contact s1L side, and is made to flow through the individual contact s2R 
side of the switch s2 in the switch s1 in the above-mentioned channel switching circuit 53. On the other 
hand, the channel discrimination circuit 63R of right channels, It judges with the flag which shows the left 
channel standing like the channel discrimination circuit 63L, when the frequency alpha2 ingredient of the 
output signal of the band pass filter 62R is over the predetermined value, The individual contact s1R side is 
made to choose it as the switch si in the above-mentioned channel switching circuit 53, and the individual 
contact s2L side is made to choose it as the switch s2 contrary to the case of the channel discrimination 
circuit 63L 

[0075]Here, when the superimposed sub-signal does not always need to be extracted like [ in the case of 
superimposing channel information as a sub-signal ] for example, each channel discrimination circuit 63 can 
improve further the accuracy at the time of separating a main signal and a sub-signal by extracting a 
sub-signal at the specific time. 

[0076]In the narrow-band which adjoined the frequency in which a sub-signal exists, each channel 
discrimination circuit 63 supervises the output signal level of the band pass filter 62, and, specifically, 
supervises the level of the main signal in 1 bit digital signals. For example, as for the channel discrimination 
circuit 63, the time of a non-input signal, a minute input signal, etc. extract a sub-signal in the period when 
the output signal level in the narrow-band concerned does not reach a predetermined level. 
[0077]The frequency of the sub-signal is being fixed with the zero point frequency determined by zero 
intermittent control, and the spectrum is not diffused to the zone which adjoined. On the other hand, the 
spectrum of main signals, such as an audio signal, is diffused compared with a sub-signal. As a result, the 
period when the level of a main signal is falling can be correctly distinguished [ near the zero point 
frequency ] by distinguishing the input signal level in the narrow-band which adjoined the zero point 
frequency concerned. Therefore, when the channel discrimination circuit 63 extracts a sub-signal, a main 
signal and a sub-signal can be separated during this period with still more sufficient accuracy. 
[0078]For example, in the compact disk of a multibit coding mode, a recordable dynamic range is 100 dB. On 
the other hand, although the shape of a quantization noise floor changes with the constants etc. of the 
element which constitutes the integration circuit 12 in the delta sigma modulation circuit 31 shown in 
drawing 1 a lot, For example, when sampling frequency FSs of the delta sigma modulation circuit 31 are 64fs, 
S/N can be reduced to less than abbreviation-120dB. Therefore, the threshold of the above-mentioned 
input signal level can be set as about abbreviation~120dB. 

[0079]Not only the output signal of the band pass filter 62 but the output signal level of the demodulator 
circuit 51, etc. may be sufficient as the signal which the channel discrimination circuit 63 supervises, for 
example. If identifiable in the main signal level in the above-mentioned narrow-band, the same effect as this 
embodiment will be acquired. 

[0080]lt is as follows when operation of audio signal transmission equipment 1 each part in the 
above-mentioned composition is explained based on drawing 2 . That is, the analog voice signal of the left 
channel generated by the sound signal source 2L is inputted into the sending circuit 3. In the sending circuit 

15 



JPH10-322215 

3 t the sine wave signal of the carrier frequency alpha 2 made to generate with the oscillator 21a in the 
additional information signal generating circuit 21 is added to the audio signal concerned as channel 
information which shows the left channel with the adding machine 13 (refer to drawing 1 ) in the delta sigma 
modulation circuit 31 L Delta sigma modulation of the added signal is carried out, and it is outputted to the 
transmission line 4L On the other hand, the audio signal of right channels is generated by the sound signal 
source 2R, it is the delta sigma modulation circuit 32R in the sending circuit 3, and after delta sigma 
modulation is carried out to 1 bit digital signals as it is, it is outputted to the transmission line 4R. 
[0081]Here, when both the above-mentioned transmission lines 4L and 4R are connected correctly, 1 bit 
digital signals of the left channel are inputted into the input terminal 42L for the left channels in the 
receiving circuit 5, and 1 bit digital signals of right channels are inputted into the input terminal 42R. After 
restoring to 1 bit digital signals inputted from the input terminal 42L for the left channels by the demodulator 
circuit 51 L and the low pass filter 52L, an audio signal ingredient is extracted. The output signal of the 
demodulator circuit 51 L is impressed to the band pass filter 62L and the channel discrimination circuit 63L, 
and it is judged whether the frequency alpha2 ingredient set up beforehand is over the predetermined level. 
Similarly, recovery and extraction of an audio signal ingredient are performed to 1 bit digital signals inputted 
from the input terminal 42R by the demodulator circuit 51 R and the low pass filter 52R. 
[0082]Here, 1 bit digital signals of the left channel, i.e., the signal with which it was superimposed on channel 
information on the above-mentioned frequency alpha 2 at Frequency Division Multiplexing, are correctly 
inputted into the above-mentioned input terminal 42L Therefore, the channel discrimination circuit 63L 
judges with being superimposed on the channel information which shows the left channel to the 1 bit digital 
signals concerned, and controls the switches s1 and s2 in the channel switching circuit 53. Since 1 bit digital 
signals of right channels are not overlapped on channel information, the above-mentioned frequency 
component alpha 2 does not reach a predetermined level. Therefore, the channel discrimination circuit 63R 
is not controlling the channel switching circuit 53. 

[0083]Thereby, the switch s1 flows in the individual contact s1L, and outputs the output signal of the low 
pass filter 52L from the output terminal 71 L of the left channel. As a result, the audio signal of the left 
channel is sound-ized by the amplifier 6L and the loudspeaker 7L The switch s2 flows in the individual 
contact s2R, and outputs the output signal of the low pass filter 52R from the output terminal 71 R of right 
channels. As a result, the audio signal of right channels is sound-ized by the amplifier 6R and the 
loudspeaker 7R. 

[0Q84]On the other hand, when the transmission lines 4L and 4R are changed, 1 bit digital signals of the left 
channel are inputted into the input terminal 42R for right channels in the receiving circuit 5. As a result, the 
frequency alpha2 ingredient of the 1 bit digital signals concerned exceeds a predetermined level. Therefore, 
it judges with the channel discrimination circuit 63R of right channels being superimposed on the channel 
information which shows the left channel, and the individual contact s1R side is made to choose it as the 
switch s1, and the individual contact s2L side is made to choose it as the switch s2 contrary to the case 
where the transmission lines 4L and 4R are connected correctly. As a result, even if it is a case where 1 bit 
digital signals of the left channel are accidentally inputted into the input terminal 42R for right channels, the 
receiving circuit 5 outputs correctly the audio signal which restored to the 1 bit digital signals concerned 
from the output terminal 71 L of the left channel. 
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[0085]Thus, the receiving circuit 5 can replace and output a right-and-left channel based on the channel 
information on which the 1 bit digital signals concerned were overlapped, when the channel of received 1 bit 
digital signals is changed. As a result, by substitution of the transmission lines 4R and 4L etc., even if usual 
is a case where 1 bit digital signals of a different channel are told to the receiving circuit 5, the audio signal 
transmission equipment 1 can carry out [ sound ]-izing of the audio signal of each channel by a right channel. 
[0086]In the above-mentioned composition, since the sub-signal is superimposed by Frequency Division 
Multiplexing to a main signal, neither a special format nor an error prevention circuit is needed like the 
conventional method which transmits a main signal and a sub-signal by Time Division Multiplexing. In 
superimposing a sub-signal, since it superimposes by Frequency Division Multiplexing, the adding machine 
13 (refer to drawing 1 ) in the delta sigma modulation circuit 31 can be used. It can transmit with a main 
signal and a sub-signal, without these results' being able to simplify the composition for transmitting a 
sub-signal by leaps and bounds, and spoiling the advantage of a 1-bit digital coding mode. 
[0087]Although the above explanation explained the case where only 1 bit digital signals of the left channel 
were overlapped on channel information, it may superimpose only on right channels not only in this, for 
example. For example, in the case of right channels, a flag is set to the zero point frequency alpha 1, in the 
case of the left channel, a flag may be set to the zero point frequency alpha 2, and channel information 
which is mutually different in each 1 bit digital signals of both channels may be superimposed. If at least one 
1 bit digital signals are overlapped on channel information among 1 bit digital signals of each channel, the 
same effect as this embodiment will be acquired. 

[0088]In the above explanation, although the case of two right and left was explained, the invention in this 
application can be applied, not only this but when the audio signal transport unit 1 is provided with two or 
more channels. For example, it separates into the multi-channel which consists of front 3 channel (the right, 
a center, and the left) and two back (right and left), and also when identifying each channel in a receiving 
circuit, it can apply. In this case, as an example of the correspondence relation between channel information 
and zero point frequency, in the case of front right channels, set a flag only to the zero point frequency 
alpha 1, and, in the case of a front left channel, a flag is set only to the zero point frequency alpha 2, and, in 
the case of the Maenaka ** channel, a flag is set only to the zero point frequency alpha 3. In the case of 
back right channels, a flag is set to the both sides of the zero point frequency alphal and alpha2, and, in the 
case of a back left channel, a flag is set to the both sides of the zero point frequency alphal and alpha3. 
Thus, it can respond to the channel more than the number of zero point frequency with the combination of 
zero point frequency. 

[0089][A 2nd embodiment] A 1st embodiment mentioned above explained the case where channel 
information was superimposed, as a sub-signal. On the other hand, by this embodiment when transmitting 
the audio signal with which the audio signal transmission equipment 1a serves as a main signal based on 
drawing 5 , the case where the flag which shows the existence of pre-emphasis is superimposed as a 
sub-signal is explained. As opposed to the audio signal inputted into the delta sigma modulation circuit 31 as 
pre-emphasis, When the processing which emphasizes a predetermined frequency component beforehand is 
meant and pre-emphasis is performed, the receiving circuit 5a of the above-mentioned audio signal 
transmission equipment 1a performs the processing to which the level of the above-mentioned 
predetermined frequency component is reduced, i.e., the Di emphasis processing, when restoring to an audio 
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signal. Thereby, the receiving circuit 5a can return evenly the frequency characteristic of the audio signal of 
the analog outputted to the amplifier 6L and 6R. 

[0090]The pre-emphasis processing can consider the case where various frequency components are 
emphasized, when it is the processing which emphasizes a predetermined frequency component, a 
high-frequency component is emphasized and a low-pass ingredient is controlled, or when emphasizing a 
low-pass ingredient contrary to this and controlling a high-frequency component. Below, pre-emphasis 
processing explains the case where a high-frequency component is emphasized, as the example. 
[0091]The audio signal transmission equipment 1a concerning this embodiment is replaced with the channel 
switching circuit 53 shown in drawing 2 in the receiving circuit 5a, the Di accentuator circuits 54L and 54R 
are formed, it replaces with each channel discrimination circuit 63L, and, specifically, the emphasis 
discrimination circuit 64L is formed. The emphasis discrimination circuit 64L is established only in the left 
channel, and this emphasis discrimination circuit 64L controls the Di accentuator circuits 54L and 54R of 
both channels by the receiving circuit 5a concerning this embodiment. In connection with this, the band pass 
filter 62R and the channel discrimination circuit 63R of right channels are excluded from the receiving 
circuit 5 shown in drawing 2 in the receiving circuit 5a concerned. The above-mentioned Di accentuator 
circuit 54 and the emphasis discrimination circuit 64 correspond to a control means given in a claim. 
[0092]In the sending circuit 3a, it replaces with the additional information signal generating circuit 21 which 
generates a channel discrimination signal, and the additional information signal generating circuit 21a which 
generates an emphasis discrimination signal is formed. The same numerals are appended to the member 
described in the drawing of a 1st embodiment which explanation mentioned above for convenience, and the 
member which has the same function, and the explanation is omitted. 

[0093]The above-mentioned additional information signal generating circuit 21a comprises the oscillator 22 
and the switch 23 like the above-mentioned additional information signal generating circuit 21. However, in 
this embodiment, the switch 23 flows, when pre-emphasis of the audio signal of an analog inputted into the 
delta sigma modulation circuit 31 is carried out, and when pre-emphasis is not carried out, it is intercepted. 
Opening and closing of the above-mentioned switch 23 are performed by being interlocked with OFF/one of 
that, when the pre emphasis circuit is provided in the sending circuit 3. When the pre emphasis circuit is 
established in the sound signal source 2L and 2R side, a switching signal for exclusive use may be 
transmitted to the sending circuit 3a from the sound signal sources 2L and 2R, and opening and closing of 
the switch 23 may be controlled based on the switching signal concerned. Opening and closing of the switch 
23 may be performed based on a user's specification. Even if it is which case, when pre-emphasis is 
performed, a pre-emphasis discrimination signal is impressed to the delta sigma modulation circuit 31 via 
the switch 23. 

[0094]In this embodiment, the oscillating frequency of the oscillator 22 is set as alpha 1. Therefore, when 
pre-emphasis is one, a flag is set to 1 bit digital signals which the sending circuit 3a outputs from the output 
terminal 41 L of the left channel by the above-mentioned zero point frequency alpha 1 as a sub-signal. 
[0095]On the other hand in the Di accentuator circuit 54L of the left channel formed in the receiving circuit 
5a. It is provided between the low pass filter 52L and the output terminal 71 L, and resistance r1 L-r 2L 
connected in series mutually, the capacitor cL by which one end was connected to both resistance r1 L-r 
2L, and the switch s3L which chooses whether the other end of the capacitor cL concerned is grounded are 
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formed. Similarly, the Di accentuator circuit 54R of right channels is provided with the following. 
Resistance r1 R-r 2R. 
Capacitor cR. 
Switch s3R. 

When performing DIENFASHISU so that it may mention later, according to directions of the emphasis 
discrimination circuit 64, above-mentioned both switch s3 L-s 3R interlocks, and it flows through it. 
Thereby, a low pass filter is formed and frequency can make it increase to becoming high with the magnitude 
of attenuation of both the DIENFASHISU circuits 54L and 54R. In each DIENFASHISU circuit 54, the size of 
the resistance R1 and R2 and the capacitor C is beforehand set as the size which can negate pre-emphasis 
processing. 

[0096]Therefore, both the DIENFASHISU circuits 54L and 54R control a high frequency component among 
the output signals of both the low pass filters 52L and 52R, and can output it from the output terminals 71 L 
and 71 R, respectively. Thereby, when a high-frequency component is emphasized by pre-emphasis 
processing, the receiving circuit 5a negates pre-emphasis processing, and can output the audio signal with a 
flat frequency characteristic of an analog to the amplifier 6L and 6R. 

[0097]The Di accentuator circuit 54 is constituted according to the constant of pre-emphasis, for example, 
when pre-emphasis processing is low-pass emphasis, it is constituted so that a highpass filter may be 
formed, when the switch s3 flows. 

[0098]The emphasis discrimination circuit 64 is the same as the channel discrimination circuit 63 shown in 
drawing 2 , extracts the emphasis discrimination signal which is a sub-signal from the output signal of each 
demodulator circuit 51, and controls each above-mentioned DIENFASHISU circuit 54. When 
zero-point-frequency alphal ingredient exceeds a predetermined level, the Di accentuator circuit 54 judges 
with pre-emphasis of the audio signal which is a main signal being carried out, and makes it specifically flow 
through above-mentioned both switch s3 L~s 3R in the output signal of the demodulator circuit 51. 
[0099]Thus, in the audio signal transmission equipment 1a of the above-mentioned composition, the sending 
circuit 3a superimposes the sub-signal which shows the existence of the pre-emphasis which relates to an 
audio signal closely on 1 bit digital signals, and can transmit it. The receiving circuit 5a can choose ON and 
OFF of DIENFASHISU automatically based on the sub-signal concerned. The display circuit which shows 
the existence of pre-emphasis can only consist of connecting an emphasis discrimination signal to a light 
emitting diode as it is. 

[0100][A 3rd embodiment] As an embodiment of further others of the invention in this application, this 
embodiment explains the case where the hour entry of the audio signal used as a main signal is added as a 
sub-signal, based on drawing 6 . Since the audio signal transmission equipment 1b concerning this 
embodiment is similar with the audio signal transmission equipment 1 concerning a 1st embodiment, it 
appends the same numerals to the member described in the drawing of a 1st above-mentioned embodiment 
for convenience of explanation, and the member which has the same function, and omits the explanation to 
it. 

[0101]In the audio signal transmission equipment lb concerning this embodiment, in the sending circuit 3b, it 
replaces with the additional information signal generating circuit 21 shown in drawing 2 , and the additional 
information signal generating circuit 21b which generates a hour entry signal is formed. For example, music 
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etc. are the information etc. which show the lapsed time for every music when an audio signal is divided into 
the information which shows the total time at the time of the hour entry concerned transmitting an audio 
signal, or two or more portions, and it has the amount of information of about 8 bits. Like an 
above-mentioned emphasis discrimination signal, this hour entry may be generated in the sending circuit 3b, 
or may be inputted from the sound signal source 2 side. 

[0102]The above-mentioned additional information signal generating circuit 21b is provided with the 
following. 

The oscillator 22 which specifically generates the sine wave of each frequency of the zero point frequency 
alpha1-alpha3. 

The hour entry generation circuit 24 which generates the digital signal corresponding to a hour entry. 
The encoder 25 which carries out amplitude modulation of each above-mentioned sine wave based on the 
digital signal concerned. 

The above-mentioned encoder 25 divides the digital signal from the hour entry generation circuit 24 into the 
bit string corresponding to the zero-point each frequency alpha 1-alpha3. According to this embodiment, a 
hour entry is about 8 bits and zero point frequency is set as three. Therefore, a hour entry is divided into 
three bit strings of triplet length. The encoder 25 carries out amplitude modulation of the sine wave of the 
zero-point each frequency inputted from the oscillator 22 to eight steps according to the value of the bit 
string corresponding to zero-point each frequency. The encoder 25 superimposes each signal by which 
amplitude modulation was carried out, and generates a hour entry signal. Thereby, the additional information 
signal generating circuit 21b can impress a hour entry signal to the delta sigma modulation circuit 31 as 
additional information signals. 

[0103]On the other hand, it replaces with the channel discrimination circuit 63L shown in drawing 2 , and the 
decoder (control means) 65 which restores to the above-mentioned hour entry signal, and the display 
driving circuit 66 which drives the display 67 according to directions of the decoder 65 concerned are 
established in the receiving circuit 5b. In the band pass filter 62 by the side of [ the receiving circuit 5 shown 
in drawing 2 in the receiving circuit 5b to ] right channels and the channel discrimination circuit 63, and a 
row. The channel switching circuit 53 is excluded and the output signal of each low pass filters 52L and 52R 
is outputted from the output terminals 71 L and 71 R as it is. 

[0104]The above-mentioned decoder 65 receives the output signal of the demodulator circuit 51 via the 
band pass filter 62, and extracts the frequency component of the zero-point each frequency alpha1-alpha3 
using the Fourier transform. It restores to the decoder 65 to the digital signal which shows a hour entry in 
the procedure in which the above-mentioned encoder 25 is reverse. Specifically, the decoder 65 outputs 
the digital signal which amplitude demodulation of each frequency component is carried out, the bit string of 
a triplet is generated, and each bit string is connected, respectively, and shows a hour entry. 
[0105]The above-mentioned display 67 puts two or more Japanese letter segments in order, for example, 
and is constituted. Based on directions of the display driving circuit 66, each segment controls 
lighting/putting out lights for every node of the character of a "day", and can display a number or an 
alphabetic character. The above-mentioned display driving circuit 66 impresses voltage to the terminal 
which determines the lighting node of each segment for example, in which the lighting node of each segment 
is shown based on the digital signal from the decoder 65, and controls the display of the display 67. Thereby, 
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the display 67 can display the character string which shows a hour entry. 

[01Q6]What is necessary is to pack some flags on which it is superimposed one by one, to form one word, 
and just to express a hour entry per word in the zero-point each frequency alpha 1~alpha3, when a range 
required as a dynamic range of a sub-signal in order to carry out amplitude modulation to eight steps is not 
securable. For example, when 1 bit, i.e., the range in which amplitude modulation is possible to two steps, 
can be secured, as a dynamic range of a sub-signal the encoder 25, The digital signal from the hour entry 
generation circuit 24 is divided into every [ a triplet ], and it is intermittent with a predetermined cycle in the 
sine wave from the oscillator 22 according to the value of each bit. Thereby, in zero-point each frequency, 
even if it is the case of being less than the size which needs the sum total of a range securable as a dynamic 
range of a sub-signal in order to transmit a hour entry, a hour entry can be transmitted. 
[0107][A 4th embodiment] As an embodiment of further others of the invention in this application, by this 
embodiment, when transmitting the audio signal used as a main signal, the case where the flag for copyright 
protection of the audio signal concerned is superimposed and transmitted as a sub-signal is explained based 
on drawing 7 . Since it is similar with the audio signal transmission equipment 1 which the audio signal 
transmission equipment 1c concerning this embodiment also requires for a 1st embodiment, the same 
numerals are appended to the member described in the drawing of a 1st above-mentioned embodiment for 
convenience of explanation, and the member which has the same function, and the explanation is omitted to 
it. 

[0108]In the audio signal transmission equipment 1c concerning this embodiment, in the sending circuit 3c, it 
replaces with the additional information signal generating circuit 21 shown in drawing 2 , and the additional 
information signal generating circuit 21c which generates the flag signal which shows the existence of the 
flag for copyright protection is formed. On the other hand, it replaces with the channel switching circuit 53 
shown in drawing 2 , and the output controlling circuit 55 which chooses whether an audio signal outputs is 
formed, it replaces with the channel discrimination circuits 63L and 63R, and the flag discrimination circuits 
68L and 68R which distinguish the above-mentioned flag signal are established in the receiving circuit 5c. 
The output controlling circuit 55 and the flag discrimination circuit 68 correspond to a control means given 
in a claim. 

[0109]Are added in order that the above-mentioned flag may control the copy and duplicate of an audio 
signal used as a main signal, and in this embodiment. When copying an audio signal once (i.e., when 
performing the signal transmission from the sending circuit 3c to the receiving circuit 5c once), the sending 
circuit 3c superimposes the flag signal which shows those with a flag on 1 bit digital signals, and transmits it. 
On the other hand, the receiving circuit 5c prevents the demodulation output of the 1 bit digital signals 
concerned, i.e., reproduction, when the flag signal shows those with a flag. 

[01 10]Specifically in the above-mentioned additional information signal generating circuit 21c, the oscillator 
22 outputs the sine wave of predetermined zero point frequency, such as the zero point frequency alpha 1, 
continuously, for example. The switch 23 flows, when copying an audio signal once, and it is impressed to the 
delta sigma modulation circuit 31 by making the above-mentioned sine wave into a flag signal. Thereby, 
when copying an audio signal once, the audio signal concerned is overlapped on the flag signal which shows 
those with a flag, and delta sigma modulation is carried out to 1 bit digital signals. 
[0111]The output controlling circuit 55 is provided with the following in the receiving circuit 5c. 
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The switch s4L formed between the low pass filter 52L and the output terminal 71 L 
The switch s4R formed between the low pass filter 52R and the output terminal 71 R. 

Each flag discrimination circuit 68 is the same composition as the channel discrimination circuit 63 shown in 
drawing 2 , based on the zero-point-frequency alphal ingredient size in the output signal of the demodulator 
circuit 51 , distinguishes the existence of a flag and controls opening and closing of above-mentioned both 
switch s4 L-s 4R. It judges with each flag discrimination circuit 68 specifically having a flag, when the 
frequency component concerned is over the predetermined level. If at least one side judges with those with 
a flag, the flag discrimination circuit 68 will intercept above-mentioned both switch s4 L-s 4R. When both 
flag discrimination circuits 68 judge with having no flag, above-mentioned both switch s4 L-s 4R flows. 
[0112]For example, when 1 bit digital signals are impressed from the sound signal source which is not 
illustrated in the direct reception circuit 5c etc., When not superimposed on the flag signal which shows 
those with a flag to 1 bit digital signals inputted into the receiving circuit 5c, the flag discrimination circuit 68 
makes it flow through above-mentioned both switch s4 L-s 4R. As a result, the 1 bit digital signals 
concerned are outputted from the output terminals 7L and 7R as an audio signal of an analog via the 
demodulator circuit 51, the low pass filter 52, and the output controlling circuit 55. 

[0113]On the other hand, as shown in drawing 7 , when the audio signal which the sound signal source 2 
outputted is transmitted to the receiving circuit 5c via the sending circuit 3c and the transmission line 4, the 
sending circuit 3c superimposes the flag signal which shows those with a flag on 1 bit digital signals, and is 
transmitted. Therefore, in the receiving circuit 5c, the flag discrimination circuit 68 intercepts 
above-mentioned both switch s4 L-s 4R. Thereby, transfer is prevented in the output controlling circuit 55, 
and the output signal of the low pass filter 52 concerned is not outputted from the output terminals 7L and 
7R. As a result, according to an intention of the maker of an audio signal, a copy or the number of times of 
a duplicate of the audio signal concerned can be controlled, and the copyright of the maker of an audio 
signal can be protected. 

[01 14]Here, the carrier frequency of the above-mentioned flag signal is set as zero point frequency, and is 
in the effective frequency band of the audio signal used as a main signal. Therefore, it is very difficult for the 
third party who does not know zero point frequency to alter a flag signal from 1 bit digital signals transmitted 
in the transmission line 4. For example, in the case of a multibit coding mode, a flag signal can be altered, if 
all the bits are received and the bit of predetermined turn is altered from the digital signal which passes 
through the transmission line 4, since the bit which shows an audio signal, and the bit which shows a flag 
signal are transmitted by Time Division Multiplexing. Like this embodiment, even if it is a case where an 
audio signal and a flag signal are transmitted by Frequency Division Multiplexing, If the band pass filter etc. 
which will pass only the frequency band of an audio signal, for example if the frequency band of the audio 
signal differs from the frequency band of the flag signal are used, only an audio signal can be extracted from 
1 bit digital signals which pass through the transmission line 4. On the other hand, in this embodiment, since 
the frequency band of a flag signal and the frequency band of the audio signal have lapped, both separation 
itself is very difficult. For example, even if it extracts only the frequency band component of an audio signal 
from 1 bit digital signals, the flag signal is included in the extracted signal As a result, the alteration of the 
flag signal by a third party can be prevented, and the copyright of the maker of an audio signal can be 
certainly protected compared with the former. 

22 



JP H10-322215 

[011 5]In this embodiment a flag signal only distinguishes the existence of a flag, and although the receiving 
circuit 5c has distinguished [ whether the copy of the audio signal was performed, and ] the chisel, it is not 
restricted to this. If the signal which shows the number of times which can copy the receiving circuit 5c is 
used as a flag signal, the number of times of a copy of an audio signal can be restricted to the number of 
times which the maker of the audio signal meant. Specifically, the sound signal source 2 superimposes 
beforehand the flag signal which shows the number of times of a copy which the maker of the audio signal 
meant by frequency multiplexing division via the subcarrier of predetermined zero point frequency on the 
audio signal to output. The additional information signal generating circuit 21c generates the flag signal 
which shows the number of times smaller than the number of times which the flag signal concerned shows 
by one, and the delta sigma modulation circuit 31, The audio signal after removing the flag signal on which it 
was superimposed is modulated to 1 bit digital signals, and the new flag signal which the additional 
information signal generating circuit 21c generated is superimposed on the 1 bit digital signals concerned. 
The flag discrimination circuit 68 of the receiving circuit 5c makes the audio signal after a recovery output 
to the output controlling circuit 55, only when the number of times which a flag signal shows is identified and 
the larger number of times than 0 is shown. 

[01 1 6][A 5th embodiment] As an embodiment of further others of the invention in this application, by this 
embodiment, when transmitting the audio signal used as a main signal, the case where the ID code of the 
audio signal concerned is superimposed and transmitted as a sub-signal is explained based on drawing 8 . 
Since the audio signal transmission equipment 1d concerning this embodiment is similar with the audio 
signal transmission equipment 1c concerning a 4th embodiment of the above, it appends the same numerals 
to the member described in the drawing of a 4th above-mentioned embodiment for convenience of 
explanation, and the member which has the same function, and omits the explanation to it. 
[01 17]In the audio signal transmission equipment 1d concerning this embodiment, in 3 d of sending circuits, 
it replaces with the additional information signal generating circuit 21c shown in drawing 7 , and 21 d of 
additional information signal generating circuits which generate the code signal which shows the 
above-mentioned ID code are provided. Similarly, instead of the flag discrimination circuits 68L and 68R 
shown in drawing 7 , the above-mentioned code signal is distinguished in 5d of receiving circuits, and the 
code discrimination circuits (control means) 69L and 69R which control the output controlling circuit 55 are 
established in them. 

[01 18]The above-mentioned ID code is a code for identifying the audio signal itself [ used as a main signal ], 
and based on the ID code which 3 d of sending circuits added, 5 d of receiving circuits distinguish the audio 
signal which can enjoy oneself, and control a copy and a duplicate. If this ID code is used, for example, the 
audio signal which superimposed the ID code is distributed to two or more audiences using radio, a cable, or 
a recording medium, and only those who paid the predetermined fee among these audiences can realize 
refreshable audio signal transmission equipment 1d for the audio signal concerned. 

[0119]According to this embodiment, as an example at the time of coding an ID code, an ID code is 
expressed by a binary number and zero-point each frequency is assigned for every Gentlemen of a binary 
number. When a certain grade is "1 ", a flag is set to the zero point frequency corresponding to it, and a flag 
is not set at the time of "0." For example, when the single figure and alpha 2 are assigned to the double 
figures and alpha 3 is assigned to the triple figures for the zero point frequency alpha 1, the ID code "101" 
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sets a flag to alphal and alpha3, and is expressed, and the ID code "01 1 " sets a flag to alpha2 and alpha3, 
and is expressed. 

[0120]In this case, in 21 d of the above-mentioned additional information signal generating circuits, the 
oscillator 22 outputs the sine wave of the three zero point frequency alphal -alpha3, respectively, the 
switch 23 formed in relation to each sine wave flows through it, when setting a flag on corresponding 
frequency, and when not setting a flag, it is intercepted. Thereby, 21 d of additional information signal 
generating circuits output the code signal which shows an ID code. The code signal concerned is 
superimposed by the audio signal which turns into a main signal in the delta sigma modulation circuit 31. 
[0121]On the other hand, the code discrimination circuit 69 extracts a zero-point each frequency 
component, and discriminates the ID code on which 1 bit digital signals were overlapped from the output 
signal of the demodulator circuit 51. And when the ID code concerned fulfills predetermined conditions, it is 
made to flow through both switch s4 L-s 4R of the output controlling circuit 55, and when that is not right, 
both switch s4 L-s 4R is intercepted, according to the purpose of using whether for example, it is in 
agreement with the ID code which the code discrimination circuit 69 memorizes beforehand, and whether 
the result of an operation using an ID code is in a certain within the limits, and ID codes, it can set to 
predetermined conditions at versatility. 

[0122]As a result, 5 d of receiving circuits can output an audio signal from each output terminal 71, only 
when it is an ID code which can enjoy the ID code on which received 1 bit digital signals were overlapped. 
[0123]Although this embodiment explained the case where the ID code of an audio signal was added, as a 
sub-signal, the same effect is acquired, even when replacing with an ID code and adding a mastering code. In 
specifically recording the audio signal used as a master, it sets a flag to the zero point frequency alpha 1 as 
a code signal which shows that the audio signal concerned is a master, for example. The delta sigma 
modulation circuit 31 superimposes the code signal concerned on 1 bit digital signals, and 1 bit digital signals 
are written in the above-mentioned recording medium. On the other hand, when 1 bit digital signals are 
reproduced from a recording medium, the code discrimination circuit 69 of 5 d of receiving circuits answers 
the code signal on which 1 bit digital signals were overlapped, and controls the output controlling circuit 55. 
Thereby, when the mastering code is not added, 5 d of receiving circuits control the output of an audio 
signal, and control a copy and duplicate of an audio signal, for example. 

[0124]The sub-signal superimposed in the above 1st thru/or a 5th embodiment is an example to the last, 
and it can be set up variously how a sub-signal is coded or whether the flag which has the amount of 
information of what bit in which zero point frequency is assigned. However, the level of the additional 
information signals on which it is superimposed with a certain zero point frequency must be set up smaller 
than the size from the noise level in zero point frequency to the lower limit of an audio signal level. 
Therefore, the amount of information of the flag added to one zero point frequency is restricted by the noise 
level in dip, and the dynamic range of an audio signal. As shown in drawing 11 from drawing 9 , various 
sub-signals can be multiplexed by setting the number of zero point frequency as plurality, and combining the 
flag added to zero-point each frequency. 

[0125]ln addition, if some flags on which it is superimposed one by one are packed, one word is formed and 
a sub-signal is expressed per word, much more sub-signals can be superimposed. However, a word 
synchronization is needed about transmission of a sub-signal like the case where a main signal is 

24 



JPH10-322215 

transmitted using a multibit coding mode, like before in this case. Therefore, compared with the case where 
a sub-signal is not transmitted by Time Division Multiplexing, a circuit becomes complicated and change of 
a standard becomes difficult. However, even if it is a case where a sub-signal is transmitted with a multibit 
coding mode unlike the former, the main signal is transmitted using 1 bit digital signals. Therefore, about 
separation with a sub-signal and a main signal, and processing of a main signal, it is realizable in the same 
circuit as the case where a sub-signal is not transmitted by Time Division Multiplexing. Therefore, a 
sub-signal can be superimposed on a main signal like each above-mentioned embodiment, without 
complicating the processing circuit of a main signal. Since the frequency (zero point frequency) 
superimposed on the sub-signal is in the effective usage band of a main signal, its alteration of a sub-signal 
is [ a difficult point ] the same [ in order to extract a sub-signal, before taking a word synchronization, it is 
necessary to separate a sub-signal from a main signal but, and ]. 

[0126]Although each 5th embodiment explained the case where one kind of sub-signal was added, from the 
above 1st, not only this but two or more kinds of sub-signals may be superimposed on a main signal. For 
example, each of emphasis discrimination signals concerned and above-mentioned channel discrimination 
signals is signals whose amount of information is 1 bit, and each can be transmitted with one zero point 
frequency. Therefore, for example, when pre-emphasis processing is made, an emphasis discrimination 
signal is superimposed with the carrier frequency of the zero point frequency alpha 1 shown in drawing 3 , 
and, in the case of the left channel, a channel discrimination signal can be superimposed with the carrier 
frequency of the zero point frequency alpha 2. Thus, by setting the carrier frequency of an emphasis 
discrimination signal, and the carrier frequency of a channel discrimination signal as respectively different 
zero point frequency, The both sides of the flag and channel information which show the existence of 
pre-emphasis can be simultaneously superimposed and transmitted by Frequency Division Multiplexing to 
the audio signal used as a main signal. 

[0127]Although the case where 1 bit digital signals were transmitted was made into the example via the 
transmission lines 4, such as an optical fiber, for example, and being explained by each above-mentioned 
embodiment, it does not restrict to this. The sending circuit 3 (3a-3d) records 1 bit digital signals on a 
recording medium, and this invention can apply them, for example, also when the receiving circuit 5 (5a-5d) 
reproduces 1 bit digital signals from the recording medium concerned. If the receiving circuit 5 (5a-5d) 
receives 1 bit digital signals which the sending circuit 3 (3a~3d) outputted, the same effect as each 
above-mentioned embodiment will be acquired. 

[0128]Although each above-mentioned embodiment explained the case where an audio signal was 
transmitted as a main signal, it does not restrict to this, and if it is a signal transmitted using the 1-bit 
coding mode by delta sigma modulation, this invention can be applied also when transmitting other signals. 
[0129] 

[Effect of the Invention]The signal transmission method through 1 bit digital signals concerning the 
invention of claim 1, As mentioned above, 1 bit digital signals before the transmission process of the passed 
main signal in the above-mentioned effective frequency band, And after the process of superimposing a 
sub-signal on the main signal of the above-mentioned 1 bit digital signals by Frequency Division Multiplexing 
with the specific frequency to which quantization noise is falling by zero intermittent control, and the 
above-mentioned transmission process, It is composition provided with the process of discriminating from 
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the above-mentioned specific frequency of the above-mentioned 1 bit digital signals, and extracting the 
above-mentioned sub-signal. 

[0130]ln the above-mentioned composition, with the above-mentioned specific frequency, since the level of 
quantization noise is falling, the both sides of the dynamic range of a main signal and the dynamic range of a 
sub-signal can be secured easily, and a sub-signal can be superimposed on a main signal by Frequency 
Division Multiplexing. As a result, for example, simplification of a demodulator circuit, etc. do so the effect 
that a main signal and a sub-signal can be superimposed, without checking the advantage in the case of 
transmitting a signal with 1 bit digital signals. 

[0131]The above-mentioned specific frequency is set up in the effective frequency band of a main signal. 
Therefore, the third party who does not know specific frequency cannot separate a main signal and a 
sub-signal. As a result, the effect that the alteration of the sub-signal by a third party can be prevented 
certainly is done so. 

[0132]The delta sigma modulation circuit concerning the invention of claim 2 is composition provided with 
the sub-signal superposing means which superimposes a sub-signal on the main signal of the 
above-mentioned 1 bit digital signals by Frequency Division Multiplexing with specific frequency as 
mentioned above. 

[0133]So, the effect that the delta sigma modulation circuit which can be modulated to 1 bit digital signals 
can be provided for a main signal and a sub-signal is done like claim 1, without checking the feature of the 
delta sigma modulation that a recovery is easy. The effect that the removal or the alteration of a sub-signal 
by a third party can be made difficult is collectively done so. 

[0134]The delta sigma modulation circuit concerning the invention of claim 3 is the composition that the 
above-mentioned sub-signal superposing means inputs the above-mentioned sub-signal into one of the 
inputs of the above-mentioned adding machine via the subcarrier of the above-mentioned specific 
frequency, in the composition of the invention according to claim 2 as mentioned above. 
[0135]In the above-mentioned composition, since the adding machine used for delta sigma modulation is 
used also for superposition of a sub-signal, it does so the effect that the circuit provided for superposition 
can be simplified. 

[0136]The delta sigma modulation circuit concerning the invention of claim 4, As mentioned above, in the 
composition of the invention according to claim 2 or 3 the above-mentioned main signal, It is an audio signal 
and the above-mentioned sub-signal is composition which is a flag for channel information, the existence of 
pre-emphasis, and copyright protection, an ID code, a mastering code, or a signal that shows at least one of 
hour entries. 

[0137]In the above-mentioned composition, each sub-signal relates to the audio signal used as a main signal 
closely, and shows information with little amount of information. Therefore, even if it is a case where the 
dynamic range of the sub-signal in specific frequency cannot take not much widely, by sufficient S/N, a 
delta sigma modulation circuit superimposes a sub-signal, and can transmit or record it. As a result, in the 
recovery side, the effect that processing relevant to a main signal can be performed is done so based on the 
above-mentioned sub-signal. 

[0138]To the main signal of 1 bit digital signals generated using zero intermittent control, the demodulator 
circuit concerning the invention of claim 5 as mentioned above. It is superimposed on the sub-signal by 
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Frequency Division Multiplexing via the subcarrier of specific frequency according to zero intermittent 
control, discriminate from the above-mentioned specific frequency component from the above-mentioned 1 
bit digital signals, and the above-mentioned sub-signal is extracted, and it is composition provided with the 
control means which performs predetermined processing according to the sub-signal concerned. 
[0139]In the above-mentioned composition, in the specific frequency in the frequency band of a main signal, 
since the level of the quantization noise of 1 bit digital signals is falling, S/N of a sub-signal is fully securable. 
Therefore, the above-mentioned control means is easy composition, and does so the effect that the 
sub-signal on which 1 bit digital signals were overlapped can be extracted. Since the sub-signal is 
superimposed by Frequency Division Multiplexing, a demodulator circuit does so collectively the effect that 
it can restore to a main signal easily, compared with the case where it superimposes by Time Division 
Multiplexing. 

[0140]In the composition of the invention according to claim 5, the demodulator circuit concerning the 
invention of claim 6 as mentioned above the above-mentioned main signal, It is an audio signal, and the 
above-mentioned sub-signal is channel information which shows the channel of the audio signal concerned, 
and the above-mentioned control means is the composition of performing separation of right and left or 
multi-channel based on the channel information concerned. 

[0141]So, the demodulator circuit can judge the channel of an audio signal correctly, and even if it is a case 
where the audio signal of the channel which differs from usual by substitution of a transmission line etc. is 
inputted, it does the effect which is an audio signal that it can output, by a right channel. 
[0142]In the composition of the invention according to claim 5, the demodulator circuit concerning the 
invention of claim 7 as mentioned above the above-mentioned main signal, It is an audio signal, and the 
above-mentioned sub-signal is a flag which shows the existence of the pre-emphasis of the audio signal 
concerned, and the above-mentioned control means is composition which controls ON and OFF of 
DIENFASHISU based on the flag concerned. 

[0143]So, a demodulator circuit distinguishes certainly whether the audio signal of received 1 bit digital 
signals is a signal by which pre-emphasis processing was carried out, and does the effect that 
DIENFASHISU can be applied to an audio signal. 

[0144]In the composition of the invention according to claim 5, the demodulator circuit concerning the 
invention of claim 8 as mentioned above the above-mentioned main signal, It is an audio signal, and the 
above-mentioned sub-signal is at least one of the flag for copyright protection of the audio signal 
concerned, an ID code, or mastering codes, and the above-mentioned control means is the composition of 
restricting a copy or demodulation output of the above-mentioned audio signal based on the sub-signal 
concerned. 

[0145]ln the above-mentioned composition, the above-mentioned control means restricts a copy or 
demodulation output of an audio signal, when a sub-signal is extracted from 1 bit digital signals and the 
sub-signal has not permitted the copy or the demodulation output. This does so the effect that 
permission/disapproval of the copy by the side of a recovery or a demodulation output can be specified, in 
the abnormal-conditions side. 

[0146]Since Frequency Division Multiplexing of the sub-signal is carried out with the specific frequency in 
the effective frequency band of an audio signal, the alteration of a sub-signal is difficult for it. As a result, a 
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demodulator circuit does so the effect that a copy or demodulation output of an audio signal can be 
restricted certainly, based on the permission/disapproval of a copy or a demodulation output directed to the 
abnormal-conditions side. 
[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram in which showing one embodiment of this invention and showing the 
important section composition of a delta sigma modulation circuit. 

[Drawing 2] lt is a block diagram showing the composition of the whole audio signal transmission equipment 
in case the above-mentioned delta sigma modulation circuit superimposes channel information as a 
sub-signal. 

[Drawing 3] lt is a graph which shows the frequency characteristic of the quantization noise level in 1 bit 
digital signals which the above-mentioned delta sigma modulation circuit outputs. 

[Drawing 4] In the above-mentioned audio signal transmission equipment, it is a block diagram showing the 
delta sigma modulation circuit of the side which does not superimpose a sub-signal. 

[Drawing 5] It is a block diagram in which showing other embodiments of this invention and showing the audio 

signal transmission equipment which adds the existence of pre-emphasis as a sub-signal. 

[Drawing 6] lt is a block diagram in which showing the embodiment of further others of this invention, and 

showing the audio signal transmission equipment which adds a hour entry as a sub-signal. 

[Drawing 7] lt is a block diagram in which showing the embodiment of further others of this invention, and 

showing the audio signal transmission equipment which adds the flag for copyright protection as a 

sub-signal. 

[Drawing 8] It is a block diagram in which showing the embodiment of further others of this invention, and 
showing the audio signal transmission equipment which adds an ID code as a sub-signal. 
[Drawing 9] It is a graph for explaining the frequency characteristic of the above-mentioned quantization 
noise level, and relation with a sub-signal. 

[Drawing 10] It is a graph for explaining the frequency characteristic of the above-mentioned quantization 
noise level, and relation with a sub-signal. 

[Drawing 1l] It is a graph for explaining the frequency characteristic of the above-mentioned quantization 
noise level, and relation with a sub-signal. 

[Drawing 12] It is a block diagram in which showing a conventional example and showing the important 
section composition of a delta sigma modulation circuit. 

[Drawing 13] It is a graph which shows the frequency characteristic of the quantization noise level in the 

conventional multibit coding mode. 

[Description of Notations] 

4L and 4R Transmission line 

5, 5a-5d Receiving circuit (demodulator circuit) 

13 Adding machine 

14 Quantizer 
m1-m7 Integrator 

m11-m13 Feedback circuit (partial negative feedback circuit) 
31 Delta sigma modulation circuit 

28 



21, 21a-21d Additional information signal generating circuit (sub-signal superposing means) 

53 Channel switching circuit (control means) 

54L and 54R Di accentuator circuit (control means) 

55 Output controlling circuit (control means) 

63L and 63R Channel discrimination circuit (control means) 

64L Emphasis discrimination circuit (control means) 

65 Decoder (control means) 

68L and 68R Flag discrimination circuit (control means) 
69L and 69R Code discrimination circuit (control means) 



[Translation done.] 
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t>i $ -> 9 msmnkte «t cflmieiBft&ft-r * o 

C«K*#S3 7 r ;l/*->^vSW@K3 l fcfc^T, A 
Jimmi. l^ml~m7KTl^Sn5. 

?(t#5 1 4 KTttyftSfts 1 hrv^MUfi: L 
Ttb^Sn^o HfillllS&m 1 1 ~m 1 3A>6%5 

•yTW&KSft*. S6fc, ttiQlifBfI^£[s]8§2 1 
tt, *+*/mHBi:LT, ttigJlttfW!jJM«jMttM 
©{!*§££$ U *dW§§i 3tcA^-r§c ctuciD, 




lt i try YTVthmmzm&tzjLnt. e^sst 

fc«fE&!«<*£:l>LT l kT y hT^*;I/{l^*£jMf3 
H-r-SlSi:**^* 1 t£y hrS^I/flWfcrt-Lfcfll 

±iaei3tLS©^T% ±8B1 Vf-y hrS>*;WI^(D±iE 

e^Tt^cfc^mfrs i m -y h-rs>2;Hi^*fl- 

L/ifit^fSMT^ffio 

S^fc:ta«li:««*tifetM»oa»88fc. ±ks«#« 
LT, l lf-y h7*5/**;Hl^*ffi*f**f{k»i:, ± 

±8e^HjSatcT, ±BEl tT-y hrS>*;l/flM*©±« 

^iciifli^%»ifi«»iij*fiT*as-r*ffls^«»#s 
±KIIflrett, ?-v*;Ht$B, 7*yiy7 7->xc* 

^«iM<0/ii6<D77^\ I D3-F, vx^U 
vyn-F, Sfctt, «pHI1t«O3%<0^4<i:t n 
*5ivrflWe**e fc*«p«f:-J-*l«*5l2 Sfctt 3 IS 

^jaifcaT-cDSBHtf^f J: 5 tf;by *s{T v 

*HLT£j«s*i;fc i try hxy*;ni^*«w-r*a 
±iei tr-y hx^'^yWl^coift^icti, Bijffl-sftf, ± 

±ia i tr-y hf-*v^;Ka^^e»±ie#3i)i!safiE»^^ 

Cll**6] ±E£fflWW:, *?rfi^t?fe»3, ±KiJfll 



(2) f$IJS¥ 10-3 2 2 215 



«5ggtg<D«giiHigSo 
i ■oT'&z.tmc, 

20 [0 0 01] 

;ni^©awi5iistcgii-r5fe(DT'$.5. 

[0 0 0 2] 

so l/^T, 1 tf-y hriSZMmicUmtLT&mzljjK 

[0 0 0 3] v;l/^e-y h«Wib*S©*&, 
ttSESilti, R(f^©7*-v-y MCJ&CT, r-££l 

MoT, *EOE«J9**Jg"J-rS4:Wc, &fgSrx 

*ti, +r>7iJ yy«tea j f>^-r^5 y ^ U>->*^if^ 
40 -H«»fbSn*t, S«*SIt5ckA'BI?* 

■T S ftfcOi 5 -^riElsISS^ RlAT'S) So 
[0 0 0 4] CtUCfcfLT. W^yhfJ^^mtli 
^(4. 1 lf-y hr^^/Ufi^HHJflO^SftllBffltM 

so ^Fgfc^So ^e.tc, l e-y i»r^#;m^*w«<* 



(3) 



ftfflW- 10-3 2 2 215 



7.7-<rt/*E«fc-3T, SKl t*-y h7*S?*;l/flW*7* 
a {rfl»E»|-p* SOT. ttnictBltftflaglBA^ 
BE*«. LftA'oT, ifi^T'f;}:, v;l/f-tT y Fft^ffc 

^tcjt^Tfy^©^ i tr>y h^^iWWft^ra*' 

[0 0 0 5] Ell 2Ej5vfJ:3E, fifcfeoHIJW&xrt/ 
$ ; Z/>f-?WSM& 1 OOC^T, XflS? 1 0 1 fr<E> 

x*^nfcr±D^-©^fi!tti, sf^Eg^n/cSi 

jWm 1 0 1 ~m 1 0 7 KT«#Sft«, io 

ttttitt, ip*§§i 0 3»cTiaJisnfc». fi?ft§§i o 

4 EX/l£tlS„ fiffftgSI 1 0 4 fi, AP^tgg 1 0 3©ffi 

A#ou±-?««2:t, tu^ss? i 0 6tc r i j com^ 
zmau hQMSsi O3owo*iotf r oj © 

* ;l//7^-oya»» 1 0 5 *3J:tf©ji®St rlOO?: 
ftLT, fiJS<D«»Sm 1 0 1 ©XMi|Em»>I2*l 

So 

[0006] -?5\ ir^^^f^mm^ i o i #m*j 

fS l tf-y Ff f i^Mt9©7-i';C7ci7EfV y?* 20 
Jgf&LT, SK/-<X7D7fl5tt*BfaoJB«»cW»-r 
Sfci&E, fOl/^S/yx'gillelSSl 0 l©8S#IHSgl 0 
2E«. 3-0<DffiMWm 1 1 1 ~m 1 1 3 J^t&ttSft 
TVSo DiiSlslSSml 1 Hi, I3g|<0i^ml 0 
3 0tB*Srm2gBOia»Sm 1 0 2 OA^dBltCftWJiS 
U KiiilslSSm 1 1 2*5cttfm 1 1 3(i, gJ5*5«fctf£ 
7KI©«»ggm 1 0 5 • m 1 0 7 ©&*)£, gf 4*5«fc 
tfS!6K@©81i#8Sm 104-ml 0 6 (DX*«Kfi«l 

s-r s 0 

[0 0 0 7] £tX?>©!)§iI|5]S§m 1 1 1 ~m 1 1 3E<fc 30 

5„ ttlfiOf-f'^lCi^T, S«©»?[t7-YX^ 
HHHSft, fflJAtf, 2 0kHzft£, RfT^cDfiJiijH^ 
*PS©±P1£T\ S^ty-YXOb^l/^m^cDfflWT 
E&OC^tfTtSo 

[0 0 0 8] ±tex;l/ £ -> ^V^fiilslSg 1 0 0 E fcv > -.0 

sisi e-y hf->'?;H§tt, ia^L&^gfi;&i> 

*4iTEJ:»K 7*ny©£pfflre'\£«Sl$ft*. 
[0 0 0 9] 

[jmTOLctSi-fSfSM] LfrL4#?K ±fiB«5 

st77 y & if ©fflfii# t <D5R75*ejMf s c t tmm 

T$>Si^3ll3g£#LTV , >S. so 



[0 0 10] IlT', ±fl^i:lijfl^t©^73^f£ji-r 

LT. 09*. tf, 3>/^hf-<X^5;fOf->^;l/ 

[0 0 1 1] 3y/^hf-fX^(0|#, +l-y7'J>7* 
Jlft&Fsfi, 4 4. 1 kHzttS^tlTfeD, @1 
3 E5rf <fc b E, «^«0±K«aaa Fati. 1/2 
Fs, -f&fr^ 2 2. 05kHzi:&S„ CCT\ F 
aA^Fs^ T'COJSIiSafp^Tii, g^igf© F 

LflU*) H\ flt^€HgEfi6fflT*4l»^ LfctfoT, ± 
fl^T'feSifMl^t^E, 0fl*.fcf, Sfe^ftiOft 
* fr*«Wr 5 7 5 74 - FfciUffl 

it^^yf-^ fc«E, ^nwsiBurafiiEttSjs 
nreissnso 

[0012] coiss, rcmmm^it, mmt 

ZftTzT-Z? FE-&fo-&T, iE77^I 
pf^xyn- F"f Slal8&tfiagE4S t«E, Sffi 

— F LT, ±ie^i'>T-^i:+J-73-Fi:^Wa 
lelggtf&gE&So 

[0 0 13] 4fc\ ^'fVr-^^+J-Xn-Ffc*^ 

tf >y F r ->* ^ k^SESffl-T 5 c i: tt T- 1 4 1, \, 
[0 0 14] ±8EOP^Hj*t*«*T!a:S*lfc 

fco-ca&D, ^©aw«, fffl#40SST. ifi^Egijfi 

^*«*LTeaSRffl64 1 tf y Fx-7^;Ki^^^a 

SS^rffiflt-rsctEfeSo 
[0 0 15] 

[S)8*»i*-r*ftftO#g] HJRS 1 058«E«* 1 
if -y FT^2;Wi^£ttLfdt^e&?Ji£^ ±ieSK^ 

^v^ESLT 1 e-y F7->"^;b^E^lS-raigt, 

einsss/ciiie^(*^^LT 1 e-y t-f->'?;n§* 

«^*«»raiai: l tf-y hr->*^;Vft^^ 
^Lfcffi#giH7?ffiEtet>T. 2 6E, WTOl8*fll 

[0 0 1 6] -ftztt. ±EeSSX80WE» JLffiKfS 

jwaaaET, jte j Fx^^^fi^^ifl^Eiufi 
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[0 0 17] ±f£«fStCfc^T. %tMMX'lt, m*.li. 

sw^nso c<d&. i try hT^j^jimmom^im 

[0 0 1 8] 2ZIC. gllUlfcfc^T, 1 M y 

€#<D^^ 5 -v * \yy VWiZffiUX* t So 
[0 0 19] 1 feTy hr^^;MI#*M£iiS§ 

unsafe i if y hr5>*;i/flwfr&. ±fl**at»r 
So 09*.*f, ifi^A^ff^cD^ i try hf->^ 
;i/fi^t#snfc±m^«. ps«<op-/U7^ 20 

[0 0 2 0] ^5>t, fflSHHTti, mZ-H. AVF/U 
7^;^ J f > 7- | JxfMi:'^l^t, ±121 tfy hf 

E^<0 £V -f 3 y y u v i? $ tl X ^ S O 

[0 0 2 l ] ±Ei e>v hT->**/l/{i*§*fl-Lfc{i^fc 

mmx-it , !jiw±OTt flitft^i j^atc ^x 
teas & « * * t *f , ffl 'I mm 

* ii>m^icx{m*&%? s »frof u * zmm? set 

4<» ift^fcisOfB^fc^MTtSo 
[0 0 2 2] ±E»J£JS»««, ±fi*©*!i»H 

t\ sg=##, i try hxv^wi^fr&sffi 

ti, ±fi^i:lsiJfI^i:tD?X7?^SnTi/>So m 40 

it, ifl^fcSJfl^fcfctfgtWc^. cotsa, Iff 
=*£ «fc SffiiJfl^O*S^K±T' t So 
[0 0 2 3] »#W2©«rcfcfl5«T^$»->$rvgHia 

±E£«#H©tfia*iQjM-*iioin§fc, ±E 

7jTSil?<t8s£:, ±ESJ#8B©ffla*, SS5«i#8§<fc 
t)WSO«»»<0A*(B9'Ml»aLT, ^S^SfS^ so 



[0024] ±gefflfigT«, sn^ss, insgg, s?ft 

y Hr->"£;Ufl^x;U2->^vg!]a2ttSo flRJ 

mtcTfti-rSo 

[0 0 2 5] ±Ett£J888Mi. fRtfSS^gSftMWillel 
Sg^: if J: o TJgfiSc^nsgP^'Jfii^-yci^V >lc 
J:oTiSSSn, 1 e«y hrJ?^;U«^Offl?ft«l*0 

[0026] *fti**, w*«i traait, aistfsi 

<» ift^ii'Hi^t^ l try Kr^*;m^tS88Rl 

flf^*«SLTV^OT, IgH^tCtSBiJ^O^fe 
S i/^43{S9*fflji let S c t *<T* f S„ 
[0 0 2 7] ffc, SisR^SOiJEBjjtCffSx^^^yv 
^ISlHlBli. Il5R«2E«0^©ffifiK(c*3V>T, ±83 
fiilfi^Sa^Stt, ±Eii0»88OA*O l otc, ±EBJ 

ffl^*±K^H«tto«jas»*^ i/TA^-r* c 

1§ai:LT^So 
[0 0 2 8] ±E*JST*tt, fJ€^fiS#S«. r** 
->yvXWtffiffl*n4i!iiilHS*Bi]fll^©fi«K:«,affl 

ftT'tS, 

[0029] ^etc, mim4<n ; &mic&2>7 : )\y*ti/'f 
^mmmt, 2 s fc» 3E«o«w<o«!«Kfe 

1>T, ±E^«^tt, «^fI^T;&^ ±Ei'Jft^«, 

f-**WW8, 7"'Jxv7r->x©ti, gitnaiffi© 

tz#)<D779\ ID3-K, VX^'jyyn-H, 

fi. B#R81fffl<D 5 £©'>£< fct 1 O^-Tffl^T'feS 

[0030] ±E«5figi?«, ±E©§S"Jfi^i:4StM 
tt, ±«9i:4*«J»fll^»c«»KMaL, fro, fltffi 
afr'>4^1f$8T'feSo Lfcfr^T, WSJaaEfttfitj- 
Sf5?fb i: , u^voTKfi t © b^;^t 
fr'>4^*^, -r^fe*,, iiJff^^Vi-SyyUy-V* 
fr^D)A< irn^V^Tfe^Tt., +»SS/NTBJ 
fi^£ffiffiLT<SiiS;&St/M±E«fcT-t5o CCD*£^ m 
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[0 0 31] WjR^5©^t&S$IB|5|«&«, ±ER 

\m*. *tnm*R\i\ ±Ewa&J3»a«wi*i© : ?«> 

£ft*ft3£H»»T©iff? ftaEtfftTr* <fc 3 C-f ;l/ 
93/??KI|LT£a£ftfc l k*y hrS^WM** 

±fl»fctt, BJffi-Sftf, ±KftJ£fliaa©JRa&«*fl'L 
TH»a#fiJ£«?a«SftTfc ►) , ±E 1 t* v h r 'J io 
^7Hi^*»6±8B«f^«»ajS»*#9JLT±IEBJii^ 

[0 0 3 2] ±E«JSTtt, 1 e-v hf^*/WI#©« 

wsauaifiamwrtoifiBoHifiiSHtjt^T* 

?<4oTSD, BMl*t© S / N %+#»tBg«T f So 

giJ-fStfclcioT, l tf-y hxv/'^Mi^fttMStt 20 
T^fcWflWtttHJU ^**;l/©#«&£, 

tt» «»aa»MTa«SttT^*©T, &HBB 

[0 0 3 3] ttfe. M^5E«©a9i©*llftlc43b' 

ffi£©ffi £TF©11 ^JtBJfi %ZMlh? 5 c t tt £ oT, 
fwy7*£9^<JIMT't&^if^ T&fc>*K Kf£ 

[0 0 3 4] Sfc, H#«6©5e^ft^*aH|5iK«. 

ai*W5E«©»w©««»t*it^T, ±ie^«^ti, s 

[0 0 3 5] ^tX(*x. '(SllfeJSgU:, ^Sd^©?-** 
;I/*IEL<TO£T£«>. Lfttfot, 0IJ*.tf, + * 
/U© 1 t£ y h Ti/ZfrK^ZBMtZ&imffXtimt) 40 

;!/© 1 If y hr^/MI^StfKo/cil^TfeoT 
fc. S^millHlSSti, H53£W*<, £^tfc(4-=?;l/^ 

mz.if. mpm^^wit^rz*), a&sv»w\ sett, 

(i^©tB^4if*iELV>f-^^;l/Tfi5 t fctfT*£So 

[0036] -ar, m^H7©fHaicft«{sni°]istt, 
j»a^i?*!), ±ebj«*i«. aRSjsi§o7*ui>' so 



7r->X©W$f£^-r77^T"&&i:;ttJC, ±e#J8p# 
&«» i!S7-yyttg^T, f^i>7ry^v 

[0 0 3 7] *n«>JU HII|g]Rtt, 1 If y 

ft®^T&5*>g*^fiS^{tWgiJLT, ^fl^lt-r-c 

[0 0 3 8] £?>lt x tt#JS8©fgf?3ft&S&tlilH]8g 
(i, W#®5fe^©fgW©*M«tfc^T. ±E±fI*l 
it. ^fi^T&tK ±EMflWtt» SRWflM©* 

y^n-K©? ■£©'>&< fcfc 1 -DT'&Ztmc. ±E 

[0039] ±E®fiSc»t*5^T, isiiifgit 1 e 

fcttawaafciflH**. «i*.u?, WW©*!*** 
aa-r * * if© 1 w?\ &■«£«]«* t Lrmimm 

«*©«?* fcttaattfwaatt*. sfc, mwnmz 

ESiJ^-«.fc46©I *?»«*©agiJ«:IBgiJ-r 
3/=i6©v72 U >^3-F4if«:BHI^t LTfiiL 

tn?.©BJ€^ftsoa>T, mm&snt. 
aK^<t^©a¥Sfc«aistB73^i i FRisnT^i.^ 

W«r*iJ(S-rs. V^"ftl©«^T*oTt. *J®#a^BJ 

fi^tt m-i^T^m^vm- * fin tBTj 
s©t% a«wc*v^T, ffimnyttfeiTs^s/'ctiffl 

[ 0 0 4 0 ] £ c 3t% 1 1* y f fJZMmtt^m 

SST©F^3ft, ±EBJffl^*^ffl^nSi:. fflPlalK 
tt, ^«^©ffi¥$^«SIHm^«:SMT-t%fo L 
fcA^T, IJ«*©c»B*l»itr*fcii>fc:, Wl 

xtf, ij(i^*w^kr*4ifLT. H"j«^<oaaa*i» 

ihLTi/^o L*>L4A^, t©75i£T'tt, Hg^(b4o<fc 
[0 0 4 1 ] ttlft^LT, S.'i^ri'j 8 E'.0c©5f HJJ©M/i!t 

fiattT)iisa»iij^astxi.o l/c*^t. ±e^ 

5t t^^T-t-r. ^ft^filT'f ftVo t©!gm, fit 

»a»«rtc»^6nT^5©T, fesHsais^*^ 
ijfi^©»m^se,(tEigii(tK±T-t-5o c©*sm, a 



(6) 
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[o o 4 2] &*>, !M6*>e %mm>mi<ommz. 

S, LfctfoT, W*iI6A>e,8Efictc^i,^li[H]SS 

a, »jfll^»c«[«pi(j|*^-*- 5 'v * uvswttlMM* 

[0 0 4 3] 

[fgR8©3IB6©»&] 

cs i ©§»io *«wo-^a»®cov^T0 1 * 
&0 4fc:a^t>TiKwrstwTflDji')T**5o t&fc 

LTea&-r o, 3k±a*kji&& 

n©^+ *;UTfc3fr£*-t?-v *;mWR*ffiffl LTV 

So 

[ 0 0 4 4 ] 0 2 t^-r * a ±3EB|Sfl^eS»H 20 
1 fi, S6^**7KD*?ffll^ai2 L • 2 RtftBflLfc 

T* 1 t*-y r- Ti/f/UMmc TJl 9 i/ y VgIS L fct£, ffl 
7t7 7-l'/^i:<DfEiMS§4 L • 4 R£:frLT, g 

fsisiss (mmiHiss) 5^giM-r«t±tt. §{»iHis§5fc 
t, cne. i \Lv hrv^m^snu yy-f% l 

• 6 Rfcrt-LT, fc&^-f*;l/©Xfcf-;*j 7 L • 7 Rfr 
e>WfrrSfc©T?S5. CCT, ±fSfE^SS4 L • 4 

4t*IEafc«»JLT«Hffla*Sfc«>k:, jM{tls]S§3 (C 30 
*5i^T, ^-ffifr— £ (CCTfi, a^-f^U) T\ M 

m t * « f- + *;n» ±a» t * s m 
■mftmzmtntx^o 4*5, tiTTi*, *sp«*#gg 

[0 0 4 5] 1 1 KiSf ±fS-f;l/^->^v^|@ 
0S§3 1 a, ±KSJS<I#S2fr6AaW? 1 1 KA/j 

£&©«#Bi;tj*iin)rrsiinJ*s 1 3t, ip££§§i 
flfcSEftLT, ±K«#SBi 2(c!li)l^-t±57 :r v ; ^;U 

[0 0 4 6] ±ieffi?ft3g 1 4 (4, JlDPfgg 1 3©ffi*j£ 
(MjAtOKU:©**. ri j ©ffl;(j*«ttiU 0*$© 

fc£ roj (Dttitizmmt&o ctwao> tryyuy 

?*Hi£t5[F S © 1 tT -y r-ri^Wt^tftb^Jg? 1 6fr so 
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[0047] •wuf-tr-y h^>*^;u«^^-y->y'j 

yy-TS 1 tf-y r-xi^l/ft^fWST-a, ffi?{t§§ 1 

v ; 2;KI*f©+r;/7''j >7mffiSi* f s tT3k, 

tf, 3 2 f 4 f sfcif, f s©ffi&8fcfg{Cig&;* 

tis„ av/^hf^^i'O^OJ;^, f 

s = 4 4. lkHzfc-T&i:, FSli, 3 2 f s ©i§£ 
T\ 1. 4 1 MHz, 64 f sO^t', 2. 8 2MH 

[0 0 4 8]-^ ±IE«#EIB 1 2«. tttft&JKSn 
fc 7£©ffl#8Sm 1 ~m 7 k, g5#ftJBS;l/-7'*ttj8 
■TS/-cJ&<D!lSiilHl8S (SP^*!»iS[sFSS) ml 1 ~m 1 3 
k, WSO*»g§m 1 <D\m\£±M?,7-"iS*)\s/7i-a 

l 5 fc©IHfc:8tt&4afc»H»Si r 0 
LTSUSSttT^*. 4*3, aiSJ»jifiSi r 0 tt, 

[ 0 0 4 9 ] S 1 #©$#ggm 1 14, SSft^gg a 1 

t. %m%®mm^a 1 ©Att^iacRttstift, 
mmmma 1 oseA*is?i:ora»cg8»j6nftA*a 

tar 1 fc*fl|*.T^S. 4*3, Hiftliitiggia 1 O^KC 
A^S^ti, «*5tiT^5o CCDMUjtiitggga 1^5 
om73tt, ffiftffim 1 Otti^i: LT, *a©8S^m 2 

t±teiias§s i 3 ttcA^^nSo 

[0 0 5 0] &&«R©«#8m 2 ~m 7 t, |5|«{C«| 

t, SW.»#§m 2 ~m 7 LfcSHSF?*** b 

T^LTl/>5„ fiXl^tf, M3*©«»Sm3T'(i, 
»m 2 om^A^filii r 3*^LTA**n. 
4@8ga 3©HJ2j«, ^S©8l»g§m 4 kliP^gg 1 3i:(c 
A^^tlS, 

[0 0 5 1 ] S/c, _hte!)§i3lHlSSm 1 1 «, g52#©$ 
Mm2, fccfctf. ^3^©^8m3^B8JlLTSS:W 
P.tlT*3t), «»§§m 3 OUJ**«»»in 2 ©A^WJfu 
tffiB*t5Cttf1ff5. ^*ttttt. ^15!)§iilHl8§ 
ml itt, SWIHPHa Ilk, S^H^tgtsSSa 1 1 

©scAAiss^fc-aiA^aEsnfcA^afiir i 1 1 
k, s»tii(g§§a i i©AtB^Rgtcis^e»nfc!iiiigK 

r f 1 It, SSIlimiSBa 1 1 ©tBTJ^-ffl^S^^tl 
ftlB*fiRro 1 1 tmn^. ±SeA73ffifitr i 
1 1 ©ffiSSti, MailSSm 1 1 ©A*K ^4to*,, 
«m3©ffl*K:«til*nTtsO, ±S5m^ffifitr o 1 1 
©«tt. i»jllHlS§m 1 1 ©tti^, f %t>*>, «^§§m 
2K»»*6nfca»li«»a 2©SKA7^S?tc^^ 

fttv^. ^ntse^a i i ©iPSKA^^a 

»«SnTV^*. m4^©«»§§m4 tm5^ 

©^«-§§m5k»i:l8SLT, 5§S@SSml 2A'«IStte»n 
T*5 1) , HI 6 ftOfllftMin 6 k35 7 ^©«J»8§m 7 k C 
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Km 1 2 • m 1 3<ommt. DiiiHSSm 1 1 (Dffil&tm 

MiHissm 1 2 • m i soifc^tmcmmzztt 

[0 0 5 2] ±E»jilHlSSm 1 1 ~m 1 3{cJ:-dT, * 

So «*tf. DiiilslSgm 1 lt;:«l:'JJBdi*nsa5»»» 
>I;l/-7T'fi. «#»m2©tttfjtt. «#§§m3T*«tf 

f = F S x (G p) 1/2 /2 /r 
fcft*. S*5, ±S (1) fcfcVT, FStt, Tfrfis 

[0 0 5 4] gp^mjsii^-yo-ywG p«. SPtffl 
NM*- % «88<OS Vffiftftfc <fc r> x 

ft^^nSo 0IJ?t»fs JSJSIllKml Hc«fc»)flM£tt5 
&»*Mmib--70Y<(>G ptt, M®]ti*S§§a 2 • a 20 
3 • a 1 1 ©*W»flg&©«T?ifc£Stt*. Lfctfo 

[0 0 5 5] CCT\ ±BEJB«»flJ«i:*-l''*-5-y*l' 

ol=a3/(2-/2) 
a2=o3//2 

[0 0 5 7] #*»ffifcf&5f0U#->^vg 30 

essii/t\ («in«a<i^**s-r*(<riioi!Ha^»i 

@SS (iiJ«^M#S) 2 lsWKtt&tlTVS. StSEM 
JjDlf$B«^£lH]8&2 l©ffi*)tt. SDgEggl 3lcEniQ^ 
ft, £*#Sm 1 ~m 7 ©ffl7J*5J:tftt;&nfii$8{|^©£ 

[0 0 5 8] *^lfi6^ffiT?«> ±iettSn1»$g{t^©±ffi 

3«rffll/>Tfft3tlT^5o ^MSD^ggl 3tt, 

[0 0 5 9] &4o\ 01 ^©flfi:±, -f;I/#-> 

?>„ 50 
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2ftfc&, «^»m2lc|S(t&n^Si|lM«Sa2 0^ 
[0 0 5 3] Ctie.3O(0gi5»»a;l/-7 p (CJ;oT, 

1 tr«y \-Ti'2Mm®m?itS'(x\s'<)\'<Dm®.®$f 

tetctt, 03(c^-TJ;5{c, 3 o©tV ft 
0, JMTOsK ( 1 ) ic^rf 

- (1) 

«88TB**n**ft**»f*i:, 1 0 kH z-2 0 k 
H z<Offifa®ffimct5^X. 9 0-1 0 0 dBig©S 

^jS^-yo^WG p»±, 03lC^-TJ:3fC, 0IJ*. 
(f, 2 0 k H zWTO^«{C*5VT, ffrnfO^^i-^-v 
(fllAtf* 90dB*DS) *»«-P**J:^ft 
*£Sfc§9;;6£ft3„ 

[0056] COi^fC, ±EBT£©Ji»*#*tfej* 
flf« GI*tRl«flf8) LTBMirr Si:. § 

ww*©±ib (20kHz (*ifi) ^tcf-v v yim 
tic&-oT. gmsrm wom^it; -y x? o 

7©RS*&*WK«TS-&*ci:;S<-CSS 0 col 
£\ r -f -y fif-WEt S^«ti, 1 kHz~40kHz 
g(Sfc^i.o Sfc, ±IS3O<T)7 ; -V-y7 P c0JSl^ 
flffift) a K a 2, a 3ti, WAtf, WTOS 
(2) , (3) lC7jk?£?ic^ 

- (2) 

- (3) 

[0 0 6 0] cct\ SJ«^i:f>fiPlf$affl#i:cD»^ 

*J9ST**»tt, WTT*«, H2 

3 L +*;Ht$B£ttiaU ±E 3 oo^fflKSt* 
<5^73*^ o 1 • a 2 • a 3 i: Lfcfct. ^(1^4 

[00 6 1] n©t§£, ^-v^Mc^jS-rs^J^iS 

2 ltt. atS*j*iJi«aK:TBrJ£OU'<;l/-PI61B-r*» 
ii^2 2 fc, SiSfgffif§2 z<r>\&tttimk®m^h L 
Ttajit2>fr : gfrzm}R-rzx'(v : f-2 3 ttc^-^T-^ 

[0 0 6 2] **Sg}15ffiT'{i, £f-v*;Hi<DT;l/^-> 
^SIi(slSS3 1 Ltcfc^T. ±E58«»2 2tt, 

;U«, ^^KSSfa 2tcfeltSffi^{ty'l'XU^;l/^ 

<R^SnTl/^„ ±E7.-<-y^2 Sir 
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;l/^^yv^|HlHlSS3 1 L(cMP^tii)^fi^^Xr 

[0 0 6 3] **SgJBSItC^^S^«^fEiiSM 1 

4i\ ir&b*K fe*-^*;l/©"r;l/*S/yvaH|5ilS3 
2RM\ WSm^«2Rfr&©7*ndfSJ&^*\ * 
(0$if;^S/^aLTt^ o SttWfcfcL H4£ 

^■Tr;l/*e/^SSIlHli83 l fr<E>fflQlif «fi*Hg£l§l 

Ts H l KS-MinMSB l 3tcft*T, Wiofttfi^ 

tt, r;l/*5/yvaBI|gB3 l fclWeftftfcfe* IrH 

[0 0 6 4] CtUCcfctK 0 2*C^-raiffilHlK3*C*5V^ 

T\ r;l/^^^v^p{ii?S3 l LfcL ^Pimmz Iff 
Hi* L fc 7 * n irtDSjflr fi9«rr;l/ * > y L . 

ffl**? 4 1 LfrSttirtStlSo CtlBS 
£f-+*;l/<D l tf »y hrS/^;l/ffl#tt, £53IK4 L • 4 
R*rt-LT\ §ffIoIgS5(cfE^^ni>o fcte. **jfifijg 
«Ttt, ** + */Hi0tMjJy»y4 1 R*p&UMj**l* 

i try hx^MMictt, ***;Wt*#M2tiT 

[0 0 6 5] 2HllHlB5T?tt, £2£»4 L*^ 

F t = 3 2 X 4 4. 1 /2 = 70 
Fa = 32X44. 1 /6 = 23 

[0 0 7 0] LfrL&tf5, JIKJcialiSife/N-F^xr 
ffcLfc*^ ±E-tBJaS»F u FaS?OH«kff 

w§-eH«*ti*s/No*tt, -ra:t>%, 10-20 

kH 2TOS/NS9 0-1 0 0 d BgK^-T&C^tf 

Faoa-*w4fa«> ; fn5oi/2-i/4gai:* 

ott^o ^ttWlctt, Wlxtf, Fate, 50kHzl 
ft, F t tt 1 2 0 k H zSS*C»S*nSo ±E 

a, s-±K8^»aF a • f t ^n^n 1 0 0 k h 

z, 2 4 0 kH zlgi:4§ e 

[0 0 7 1 ] $fc, ±BBf-+*;l/fflOJ»AiaB5 3tt, 



14 

*fte, MIIIIE18S5 1 Ll3<i:tfD-/U7^M 5 2 L£ 

rtLT, f-+*;i/fflOJ**igB5 3fce*6ti*o ratt 
tc, RfcftU A**F4 2 R^6A*Stifc 

1 If >y hr^WiJftt* ttHEIKS5 1 Rfc*tfu-/< 
X7-r;W5 2R4^LT, ±Kf-**;l/«J!)Bl*.ElB 
5 3tcg]*a^ni)o SK^-^*;i/«J0«iHslB5 
3, ftcfctf, «fi-r4^+*;l/W»JHB63^ IffMI 

[0066] ±K*«miais 5 1 a, MAtf, d-^x 
^afi3S»«<o±HH»»F ticmMznx^Zo en 

*07>r;l/*T+^T**S 0 c^l-^te, 0!littf, iffl 

[oo6 7] »aHni»5 i<ofta*ciEsnfe* 

20 D-;U7>rM 5 2oaSBfH»»tt, ±K£3Sff«© 
5 2£*>^T, ±E7tD^f^5±f§i:&S 

ffj»fli^3W*a«n, ?-^*;i/«9SiiLia«S5 3A h x* 

[0068] &my->7v><!f\\£vhmmk 
^y^uvyjBiftftSFSfc-rsk, fs/ 

2tffiaSIIW<0±IBJBiffl»F t fc&D, F S/6tfg/& 
»«i:UTffiffl«Iffi4Haa*«0±HHiSE»F a 

so ^ct^ai&nTi^o 

[0 0 6 9] flJxJfs FS = 3 2fs, fs^y;^ 
hr^X^Otl^Oct^tc. 4 4. 1 kHztt^i:, 

5. 6 [kHz] - (4) 

5. 2 [kHz] - (5) 

tu iO£DXM, 2ooffi^o^<Dftnfr-#£iii 
ffiLTffi^nx^7f s 1 • s 2*fl»*TV3o 
y^s 1 O^jUSjSs l Cti. o-/U7^;^ 5 2 L 
JcJ83BcStlT*!9, y ^ s 2 <0ttfflj&5 s 2 C tt, 
pwU7^;W 5 2 Rfc»«SnT^S 0 S/c, X>T 
40 y^s 1 O— *Offl»J»j« s 1 Li:, 7^7fs 2<D- 
*OfflBU»jiSs 2 Li:^±fcffltC^f--v^;l/C7)7y7 0 6 L 

^f7fsPs 2 0^^WJS^s 1 R • s2Rlift 
ii^fe^-V*;l/<D7>7 r 6 R%ftLTXfcf-*7 Rtcjg 
S?tltt^ 0 gX-Y7f s 1 • s 2tt, fga-r^f-^ 
^WJ[n]SS6 30JB^K«l:, MLT^JO^^n 

L • 7 R-\7^n^^fi^ffi^1-^,fg N 
so [0 0 7 2] ^^tc. 1 b'7 h-rS^l/ffl^cfiaStt 
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§:fi@K5tc(i, ±E#ffliSl5lg85 1 L • 5 1 R<D&jj 

ftfc/sy FVU7^;^ 6 2 L • 6 2 R t. K/< 
X7^W6 2 L • 6 2 R<Dtti£j(cSoVT, ±SS^^ 

*;l/W0Si^lHl»5 3*«l«i-r*^ir*;i/W9JlHlB6 3 

L • 6 3 Rtf»tf€>tt"CV£o 

[0 0 7 3] ±E&/*>hV<X7>r;l/#6 2tt, ±IE* 

lS07^;l/^T'HST'fSo 
[0 0 7 4] Sfe, &f-v*;l/Of-ir*;l/«9JiaB6 3 
Lit. /^K/U7-fW6 2 L<DHtfj<i*f£7-yx 
g»U ±IEH«EtSo 2jS»A^Offl*aitT^fc« 

S6t SK?-v*;l/*jgij@B6 3Ltt, ft*-**;!/* 

s 1 Lfll*JKi**, Mv^s 2©fflgiJJg^s 2 Rffifl 20 

3Rtt, f-v*;l/WBiJElB6 3 LfcraSKc, /*VK><* 

*H*.T^fc»*fc:. SftM^t77^u^T 
t^^^LT, f- + *;l/W8iJBB6 3 L 

±Ef-^*;i/«O»*0B5 3to^7f s nc 

fflSJJ&Ss 1 R«*SS??-li:, X^7fs 2fcHBgiJ»j5 
s 2 L«a*S»?$^*o 

[0 0 7 5] CCT\ 0!la.lf. Biffin* LT***;M* 
«£«Wft^»^ ****;l/ffiMHB6 3Hu WJ£ 

[0 0 7 6] *ttttfctt. *^^*;1/*J9J|hIB6 3ti, 

>F/U7>fW6 2©HJ*ffl«U'^l/*iHHLT\ 1 
ify hr> f *;l/ffl#K:ftW*±®*Ob^;l/*ElS'r 

^BBfc* f-+*;l#J9IHB6 3Hu !HW*»tH* 40 

[0077] Bjfli^osiSia**, *jSwiPTi*)esn* 

DISS* SK«j^ftKlcmttLfc!KW«lc«^«AA 
6 3^I'Jfi^ttffl-r^C^(cJ:oT. so 
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fc*? stem** 

[0 0 7 8] W*tf, hflflffc^aoaV/* 
^hfVT^?^ sB§PJh££2V^ * 1 
OOdBT'JSo »?fty^X7D7'<0^«tt. 
0 1 ^-rr;l/*^^vgiSi5iB3 1 rtoa^lelB 1 2 

l$F S^6 4 f sOl^ S/N*a-120dBttT 
f^*OLf^«»- 1 2 0 d BSKfcRfiT* 

[0079] ^^*;i/flgij|piB6 3#gajrrsi 

mm%®?<D&m u^;i/*ii9Mfl6T?*titf * 

[0080] ±mmmc^if^p{m&mmm 1 
H2*ca"jt^TSiwr*fcWT<oaB0T*» 

o7^ny^<i#ti, ^fiiHiss3-\A^^n^>c mm 

IilB3t*3^T. %mm«{B^lc&, tt\*)\y*7r^ 
LT, fiHn**«*»flfeiaB2 1 rt<D» 
fi«2 1 a-Ptj*S*feBaSBjfttta 2<DIE£?£fPt 
tf, r;l/*'>yTSBlHlB3 1 Lrt©iP»»i 3 (Hi 

;U^i/yv^p^nT, £i£B4 L£ffl2l2*l*o - 

n, 3SfflEB3rtOr;V*'>yvSHiaB3 2RT?, t 

easB4 Rtcm^^n^> 0 
[0081] cct\ ±EesGas»4 l • 4 rmk 
8«**rtvfci§^ 1 hxV^Mi 

§flIilB5tc4oi^T, tft^;WS(DA^ffl?4 

tt, A^jSSHM 2R(cA^^ti^c tft^;l/fflOA* 
SS?4 2 LfrSArtStifc 1 hr^*;Wl^tt. 
fffl[H|gg5 1 L^{/o-;U7^;b^ 5 2 UCT, laFJS 

5 1 LCHiAifli, /ryF;U7^i^ 6 2 Lfcitf 

^+*;1/W9JIhIB6 3 Lizmnzn. 

^n^o nauc, a^^s : ?4 2 R^A^stifc 1 if ^ 

bT^£;Wf^»LT, ffilHlHlBS 1 R^ocfct/o-^ 

[0 08 2] CCX\ ±geA^)ffl?4 2 LK1«, 

^±ffia»tta 2klT*SiS»»W*«TM*«tlfcffl^ 
^ iEL<A*^nTl^ 0 LtztfiT, ^ir**«9J 
BB6 3LU. aRlt7hfy^OTt, tf-v* 
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^*;U«»)»iLlslB5 3tox^7fs l • s 2Zfflffl 
?Zo 4*5, W-^^l ti> hr^WB^fcfi. 

*;l/«Bij|3B6 3 Rtt, f-^*;l/W0»*EIBS5 3*M 

[0 0 8 3] Cttfc<fc9* X-fy^s 1 tt, fflSiJ&Ks 
1 LEW2IU n-/*X7-f/I/*5 2 LOffl*jffl^*2E 

f-+*/i/©tB*rtB?7 i Lfr&utirt-*o coa*. s w 

j£s2RfcSBIU P-^7-fW5 2ROHJMf 

*ef-+*;i/om**n? 7 1 R*5w*-r*. cots 

Id, fe^-V^l/O^ft^^, 7V^6R*5cfctfXkr- 
*7 RK±oT»»ft*n*o 

[0 0 8 4] CtltCftLT, £2!gg4 L • 4 RtfAftS 

2R(cA^^n^o c^ei, SKie7hf^;n 20 

oT> Cf-V*;l/Of-ir*;l/WByEI»6 3 Rtt, + 

jM£§4 L • 4 R^jEL<S^tlTV>S«^fc«jSSti:, 
X^yf-s lEfflSUS^s 1 RflliJ£2tfR2#, X^yf- 
s 2fcflBUSjAs 2 L{Ri|£jIfR£-e& 0 COS^ 

^4 ZRtCioTA^^n/cl^oT!), £«E!K 
5&, SIS 1 e«y hrs;*;l/«^*ai!JLfeS^«# 

«\ fef-**;i/<oaWj«?7 1 Lfr6lEL<lti;*rrs 0 30 

[0 0 8 5] CcOcfc^tC SftBK5U:, fWofcl 
e-y hr^^;l/®^<0^^*;l/tf AtiSltooTi^ii 
315 1 t£*y hx^l/fi^cMSnfef-*^* 

COIB*. S5MB4 R • 4 L<DAti*t>D&£fcJ:o 
T, 5i#4:ttaasf-ir*^0 1 tf^y hxi^l/ff^tf 

gfiuss 5 ice* 6tift«^T**o r hp im&% 

[0 0 8 6] ±C1ftSTtt. ±fl»fc*tLT, Mffi** *o 

fefeoT, tjI/*S/^£Mh«83 1 l*9©jtaSCS 1 3 
(HI Ma) CtlSOtt*. BUMftfi 

*;l/lWft*a©*JjS*li43 ^OTfcMI 

[0 0 8 7] 4*5. W±OKBBl?tt, ife***^® 1 e so 
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>y hf^;l/i§©*ic, ^**;Mt*B#MStt3J§ 

^l/W:lILTt<tl\ S&fc* fly*tf, 

<Dif-&, gjAJHttfta 2£75^*£T64if LT, 5S 

[0 0 8 8] Sfc, W±OMWTtt, fe& 2* 
tctigfflT'tSo ffU^Ltf. M3 7-+*;b (fe **** 

«jftJHtt0[a l<D#K:75^*:ftT* 8u£^ 

OWC7^^*fiTSo tS^^-V^^Oil^C 
tt, ?^HSSa 1 • a 2©3Bttr«C75y*4T, ^ 

[0 0 8 9] QB 2 ©*«HBffi) ±iS LftS 1 O^ffiff^ 

x>7rS/Xi:tt, -r;!/* S/^v^iBlHlK 3 Hex* ^ 

§JBS*S«L, 7Uxy7 7^X*m>nTV^cii 
^ ±32SP<i^G2aSSl ac0gf!lH]^5 a ti, ^ 

9o cntc^:^. §fl0SS5 ati. 7>y6 L • 6 R^\ 

[0 0 9 0] 4*5, rUx>7 7 2/^fflffl*i, 
■ U fro. ffi«tf#*»»J-r*i§£*. ctifcttiS! 

tt, ^o-CT^LT, 7 p Ux>7r^xjastci:^T. 
[0 0 91] 3MMi»«K:***^ffll*G 
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m%W\ ati, ^{l0Sg5 alCfc^T, 0 2lc^t 
*;I/fflOSI*.Is]B5 3tctt*T, 7^xy7 7>'X[HlB 

5 4 L • 5 4 RtfHStf 6ftT*5Ds #***;l/«9JHB 

6 3 LJCftxT. 7 S/X*Jg"JlaI»6 4 LtfRttS 

nn^o **as»»K:«a*ffliaB5 am tf-v 

*;KO**c, x>7 7->X#iJgUlHlK6 4 L#Rtt&trC 
43 0, 3xy7T**fflMa»6 4Ltt, Pi***;!/© 
r-f x>7rS/X@B5 4 L • 5 4 R£»jffl)1-& 0 Ctl 
tcffoT, SRSffiHBS aTtt* 0 2 (c^-r§fl[H)g§ 
5^6, 6f+*;l/0/^H^X7-rAj' 6 2 Rfccfctf io 
ft*;WJ@B6 3 RA^tlTl/^So ftfc\ ±Ex 
^xy7 7">x@B5 4ftJ;tfx>7r2/XWBUiaB6 

[0 0 9 2] £fc, 2Hi@B3aTtt, f-+*;l>W8MI 
^^4fig-r^^iPl«ffi«^f?4lHlK2 lte«*T, x> 
7ri/XWSiJffl^*^^«^1t$Hffl|^»afelHlB2 1 
atfRtt&tiTi^*. KWOflBLh, ±SLfc£ 

[0 0 9 3] ±Ef«PflHBffl^»*S»2 1 a tt, ±12 20 

y*2 3fc*6tf|J«*ftT^S. fc/cU *£ttJHBT 

«nS7^uy<0S^(l^7 p UxV7 7S/X?tlT^ 

«r£ft£ 0 ±EX^-yf-2 3 0BBBBtt, 21(10 
B3rt^y | Jx>7rS/XEietfR*J6ftT0^«'&*c 

a. j eno*7/*>^ii®]tTfT^ni)o sjs 

ff^2L • 2R«t, 7Ux;/7 7~>XIh!B#S«-£ 
ftT^5#&fc:l±, *©*J&ffi^«2 L • 2Rfr£i£fl 30 

*<I#fcS^T, X^y^2 30BBBB**JWLTfe«t 
t\, a— ^cDjg^cgoVT, X^yf 23© 

x;/7 7->X*<fftottT^3#&, f^^v^SliHl 
B3 1fctt, X^«yf 2 3^LT, yjx>77^X 

[0 0 9 4] Sfc, »£8S2 2 0iefi 

flttfttfa lfcR£SftTV*« LfttfoT, TMxy 
77->XA^>Oi:*, 3I{IIhJ»3 a^Sf+*;l/Offl 40 
^|5S?4 1 Lfr6ffl*-T* l e>y hx^Wf-^ii. 
BJ<i*§i:LT, ±E*£Mtttta lfc77$W£T&n 

So 

[0 0 9 5] SfiB5aH:WJ6hft£f + * 

;l/Or-rxV77->XigB5 4 Ltctt, d-;U7^/1/ 
*5 2 Lfcto2>fiiKP7 1 LfcOIBfcRtt&tu SiWciS 
Mfc««*nfcfiSir 1Lt2L^ fSISJnr 1 L • 
r 2 L^-ffl^S^tl/cny-fV^c Li:, ^BPV 
r>-9-c LOffiHI*JBJft-r6A^*a«'r*X>fv^ 
s 3 L fctfRtt&ttT^So ^t*/VOf-< so 
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x>7 7->X(hIB5 4 RW\ ffijnr 1R - r2R^, n 

7f s 3 L • s 3 RfcL x>7 7^>X|iJSIJ[pIB6 4 

-f;l/*tfig«*h, fif^XV7 7'>Xffl5 4 L • 5 

C£#T*££> 0 Sfc, ^T r ^x>7 7S/X[HlB5 4(C*5 
l^T, StaR 1 • R 2fe*tfnVrV*CO*t*tt, 
y U x y 7 7 S/XfflEfcJT-Sifif c k 4 J: 5 4* 
**fc-M>R£2*lT^£o 

[0 0 9 6] LfctfoT, Hf/XV7 7S/XB85 4 
L • 5 4 Rti, p|P-;U7^/^ 5 2 L • 5 2 RCOtB 

tim^<D?*>, Ttsmtiu&ftzmiLT. rnifs^-i 1 l 

• 7 l R^6*ti^tna*T*S. ctifc*!). /'Jx 

B5ate, 7 P Ux>77i>XSaa^fI^^LT, ¥Sft 
H«a»tt*«p07^uyo*^ffl^*7>^6 L • 6 
RtctB^T^So 

[0 0 9 7] 443, f : Vx>7 7i/XlH3B5 414, 
x>7 7S/X<0^»K:^to^T«fiRStl, H*tf, 7'J 
x>7 7S/Xaia^fi«SSBIOiidtt, X-fyfs3tf 

[0 0 9 8] Sfc, XV7 7'>XflJg"J(HlB6 4tt, 11 2 
te3Vr***;bffl9JElB6 3 k[5j«T'$>D. ftttHlUB 
5 l<0tB*«^6, fflffl*T***X>7 7'>XW8lJffi 

*§*»au ±te#7 : -vx>7 7i/x[HiB5 4*»j»-r 

So HftWtcfcj:, ffiPinlBS 1 ©UiaflWfcfc^T, * 
j^Hftfta ija»tfflfr^OU^;l/*jK*fc»^, fVx 
>77i/XlHlSS5 4tt, ±ffl#T?*3Sj»ffl*P7y X 
y7 7i/X£tlT^£^"J£U ±EHX>f-y?-s 3 L 

• s 3 RZmM'Z&Zo 

[0099] ccoctdtc, ±E«ao*^«*eaitt« 

1 aKfc^T, JMflIslB3a«. ^«^*CffiS(cM 
•TS7 P Uxy7 7^XCD^^-rgiJfi^, 1 \£y h 

TzstMs^icmmLT&mvzZo sk. sbisibs 

/*7*aH«*«:»iT**. ^G>tC. x>7 7'>XfJ 

yjx>7 7 ^xowj&fcs-ra^HB**)*"?* ^>o 

[0 10 0] [^30^SSmi) 2W«WO«6K:ttO 
^SEO^ffikLT, ifl^k^S^ 

es^Bi fca(ttLTt>*fc». Rwo«a±. ±a?o 
s 1 ©**»BoHasfcELfcawi:wi-oaB**-r 

£0 
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[oioi] *nffi®micgkz>%pimimmm i bt- 
it. mm®&3 btcfc^T, ia 2 (c^-r MftDit^fi^ 

{1^£!£[h)S§ 2 1 bWe.ntv^„ ^BfP^WfB 

ih4, mtf, a* if, ^pimbmmotftwcftmz 
it. ±M<o^yy7^7.wm^tmm^. m%\sm-s 

brtT'£i£2ttTt>. £SW4, WFil^S 2ffliJA>€>A 10 

[0 10 2] ±SSf«!!$8fB^^0H!SS2 1 bt*. 
WKtt, ^?J3®15[a 1 ~a 3 ©&Jli&gfc©iE£ig;££ 
fi!c1-i.fgjffg2 2t, BfP^lf^tcmL^f-'v 1 ^;!/^ 
^^-r^B3fP^g^[elS§2 4 t, MSH5x-7*;l/{l^ 
Kg-3^T, ±ie§iEK26^iS*aaiS-ri.xy3-^2 
5i:£{f;iTt^o ±fExy3-^2 5J4, BtP^lf 

o 3{c^js-r^t-^ vmzftm? i>„ ^ussff^-m, 

BtP^lf $SA S 8 f -y h gfiT'fc •) . 3 OKiS 20 

SJnt^S. Lfctf^T, ^1f$gf4, 3t£-yhft<0 
3001:7 hWc^J^nSo S€>fc, x^n-^2 5 

s^(cifi|iaaia-r?>o x>3-^*2 5t4, mm%. 
cntc^o, f#DifM^ft^iHis§2 1 bit. wmm 

[0 10 3] -7j, §fIIelS§5 btct4, H 2 Jc^-f^ 30 

t*f3-if «Wf S) 6 5fc, ^18x3-^*6 5© 
Jg^fcjSi:T*S»^6 7%SM-r«^ettllB)IS6 6 
tAlli5nti/^. 4*3, §f!lHlS85 bTtt, H2K 
^•fSfIls]Sg5fr?>, £f-+*;l/(8!l<D^:/ K/U7^;b 

* 6 2*5=tr>*f-+^;HiJSiJiHiS§6 3, Ma'ic, ^-v*;i/ 

5 2 L • 5 2 RCOmtimmt. ^©SSffi^iS? 7 1 L 

• 7 1 Rfr&ffiTjSttTV*. 

[0 10 4] ±te-r3-^6 5(4, A>K^X7f w 

6 2*fl-LT«HiaB5 1 ©ffl*lfi*%$ttBl!>, 7- 
'JifMll'T- &*&JHft»a 1 ~a 3©Ji!&fS/£ 
tfSrttfcBlTSo ^€.lc, xd-^6 5(4, ±iexyn- 
*"2 5 i:{4iS4<D#)®-eB#p^1f$6^-rf r v ! ^;Ht^'Ni: 

RttWKtt, 5 14. 

*iBiBfflHLT, ^-n^n, 3** hoe? 

U SfcT-y hylJ?riiiiS?nTNfP^1f$B^^-r7 r ->-^;MI 
[0 10 5] £tz. ±MWmm.Q 7(4, {flJAfcf, B£ 
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£«jpT*tS„ ±ISS^Sgi)[5|SS 6 6(4, f3-^6 5 
fr6©xi/£;Ml^lca-3^T, ft-b^ v h©/£*T7 

*ftiJffl|-r5o CtUc4;r>, WrM^&llt. ^pHlfffi* 

[0 10 6] 4*5, &mtmW&a 1 ~a 3K*5VT, 
mm%<D?'{+S.y?\s>i/t LT. 83B(C&«£SI 

14, ttNfll $Hf§£[H]gg 2 4 A^Of->^^i^ 3 tf>y 
h-fOKtffflU ftti'y KOttfCJtXT, f£iS§§2 2fr 
60iEffi»%3f«©Jllfl8T»rtt-r*. cni:49, 
^SStfC *5^T, §ij{§ no) jf'fi-S.ytlsyi/tLT 

[0107] c?g 4 ©*»£« *mmio-& h (cffio 

T, 0 7 tcSo't^-rSc 4*5, *IHM^^?.^ 
J»flW£iS«B l ct. Si ©*««!Rk:«*«Ffll# 

[o i o 8] ^mmmmic^mm&mmm i ct- 

«, £fl(a]S§3 ctc*5^T, ^ 2 tc^-T^Dl* $Bft^fg 

^t77 rmmtsimzim® wma&au 2 1 

c*^€>nTU>So -73, gfI[HlSS5 ctc(4, 02tc 

*5»5, ^ + ^;1/|iJ8iJIhIS§6 ±fS 
77^"«^**iJgiJ-r«75y*lJglJllgS6 8 L • 6 8 R# 
Slte>tlTV>5 0 4*5, ffi7W$[e]S§5 5*>4;lj : 77y 

wsuisiss 6 8 bmmm<D®wKmm<owmmicttfc 

[0 10 9] ±ffi75^t4, £{Pfi:4£»^{i^©^ 

T, **J6)gffiT't4, ^fi^OS¥^l(Hlff9tl^, 
*Ht>*>. &m®&3 c*^S«lsIgS5 CNOffl^eiM 
«rl|Hlfif9#a-, iMftlHlSS3 ct4, 75y«t»%^-r7 
jyif* 1 f-y hr'>-*/Mi5»uaSLT£2&r*. 
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T^5i§£, SIS 1 e-y hxv*;Ul^©MI)|ffi7T<rfc 

[oi io] ±fe(tipif^«^n4[5iss2 

1 cK*5^T. f£ilg§2 2«. ^HKSa 1 
;W-y?-2 3«, ^fl^^lUDt^-r^il^-fc^iiL 

?§3 1 taiiots. ctuctt), i mn^j-t 

[0 1 1 1] £fc, §fl@S8 5 ctti^t, tii7J$iJ»lHl 
SS5 5te, P-/U7-f;W5 2 Lttti7^4S?7 1 Li: 
©f.'fl(cI2tt'bftfcX>f -y^-s 4 Lfc, a-/U7^;W 
5 2Ri:tti7j5S?7 1 R toimcmiZfttzZ.^ -yf- s 
4 RtfcfilxT^So Sfcfc, &7-7^¥TOlS&6 8 
tt, H2^-r 7 c -V^;H«JglJ[51SS6 3fc(B|1iCDli^T'£ 

9, mm\B\&5 1 oa*<t#t*it4*jajaifiaa 1 $ 

S86 8(±, ±HeMX^-y5 1 s 4 L • s 4 RSriSBft-fS,, 
£ fc. M7J © 7 5 ^JgiJHSg 6 8 7 5 L t £J£ L 
fct§£\ ±fSilX-l'-y^s 4 L • s 4 Rii^ii-T^o 
[0 112] fllJxJf, 1 e-y Y7*J*Mmb\ m^L 

§flla]SS5 cfCyUlSftS 1 kT-y hrS>*;MI^ so 

1:77 y# o^t77 ems nx^K^m 

£\ 777*WJ@i86 8tt, ±ISilXi'-y^s 4 L • s 
4 R£3lji£-a:5 0 C©^, t"-y YT^ZMt 

mt. fflaH0«85 K P-/U7^W5 2, *5«fcU\ 
tfJftftJffllllSS 5 5%:»U Ti-a{f(O^Pm^tLT. 
(±)^4jg?7 L • 7 R*^Hi735nS. 
[0 1 13] iint^LT, 07fc*-f <k?fc, 

SS4^LTSffl[s]SS5 ctcfraM^nsif^, jM{I@§8 

3 cfi, 777 f tt)^t77y'if5: 1 kf y hf->'? <o 

T'tt, 77^JSU[ElSS6 8 #±0357.-1' -y^s 4 L • s 

4 RfcjgBf-f*. cnfC<tt), Sin-yU7^;^5 

2 ©ffl^ff^i, tB73SiJffll[s]S8 5 5KTfi3itflSlh£ 

n, m*is?7 l • 7 RfrfcHtfjsna^. cosmr, 
tft%<DWimzmmxzz>o 

[0 1 1 4] CCT\ ±E75^fll^O«iSJB«»tt, 
*j£US»»CRj£SftTfc!>, £ffl^i:&-5S^<I#© so 
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**ff9ft>S. 77 7*ffl^3t^-rsc fc{iffi46TffiSi 
^fl^^^t t£ y H i: 7 5 Vm^Zmt t* -y h t 

*/m*t>^ ^r©e-y h*&m*). b^ohs© 

nttlc. g^fpf t77 7{|!§ fcj^jga 
/V^-i'^ftiffcffiv^uf, {£iMS84£jIi§-f£> l tf 

tucKLx, ^mmmmx^ 7 5y«^©H«a»« 

i:^fi^©Jil^a^i:* s S*oT^i.fc46, M#© 
#*i**««)TKLVV tW*tf, 1 e-yhxi^/Mi 

f[tiai?nfcfl^lCtt N 77y , l^tftSftTl^„ c© 

SH#c<k*77yffl^©afi*K±-pt, lie* 
fcjt-^T, ^pm^vimmvmmzmmmmx' % 

[0 1 15] 4*5, *Hfi(6ffJliTii> 7 7^ff^«. 7 
^^©i&^EBiJ'rSfc^T'feO. S(tlHlS85 cf±, if 
^«^©ffi¥^fftonfcfrS^©**¥iJSiJLT^^S*^ 
cnfCPg2.fe©T(i4l\ 77^'fl^fcLT, §fflHlS8 

5 c A^^Bj^^na^^-rffl^^^ffl-rntf , if^ffl 
«a^«»*jT*ss-r*. ftiDif $gfi#5ii4(Higg 2 1 c 

(4, SK77yfi#««^-r0aJ: ») «. 1 o/h££|Hia% 
^■T77 7*«^4fiXL, r;i/^'>yvaimgB3 1 
tt, IIS nt b >fc 7 5 yflt^*Ut D *v^fcftO« prfll 
l e-y hr^^;U«#fc^ia-rSi:«Ji:, Wtoltffi 
(I*fc£l!?S2 1 c*^fiStL/iSffc*75yffl-^*SK 
1 b"-y hx^^^fl^taS-rSo ^(IlHl!85 

c©77 7*wg'jiHiss6 8»4, 75y«*ws-r@a*w 

BOLT, OiO^tt^ia^LTl/^tl^©*, ttJTJ 
*J'fflKHlSS5 5fC, «Him©^fI^a73$-l+So 
[0 1 16] C^5©*»«) *«»«©* 6»c<fi© 

mmmmtLx, *mm®mx°it, nm^tzzmp 
mmt&mt&m. mimtLx, s^w§©id 

tafttLT^sfc*, «wi©tts±, ±a©^4©^sg 
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[0 1 17] *3dK$fi!UcftSBPffi5£2f8IR l d? 
It. SS«@»3dlcfe^T. H 7 fci^-f ttta«8HI^« 
£lalS§2 1 c£K*.T, ±EI D3-KS^t3-KI 
€*4«-r*f*in1BHHi^4|5|B2 l dtf&tt&txT 
v-S. IBUKc, gffi[e]?S5 dfcti, 07(C^f77^"fiJ 
giJ(HlSS6 8 L • 6 8ROttb5t, ±E=i- Ffll^*fl 
(UAMnOBS 5*IWM-43-K«8UHIS 

(*fl»¥8) 6 9 L • 6 9 Rtfiait^nTI/^o 

[0 1 1 8] ±121 D=J-Fli, 

i^tKSiJ-rsfcftOn-K-pfet), SfflIalSS5d{i, 10 
&«®SS3 dtfttJtaLfc I Dn-KKSoVT, 
MTOftff W9*WM LTtW* J: 
5„ CCD I Dn-KfcffiVSi:. 0J;Ut «g-»f>#*£!$> 
5^ttES«{**ffi^-E\ ID3-K*liLftt^I 

Pft9€3ttB l d**8IT* 
[0 1 19] I D3-F*W»ffc-r* 

SRO— LT, I D3-K*-Jt»TSSL, HitiS 
©Mime, &$£Jii£&fciJ!ji!jT3. S^tc, &«, 20 

£:£et\ r oj ©i:*»i75y*iTfti/\> $i?u£, 

£Jl&tfca 1 *-fffI, a2^2fiTg, a3£3ffrltc 
KIOIijT*:*^ ID3-H TlOIJ tt, alko3 
£K.77tf*iLZXmmi£tl, I Dn-F TO 1 1J 

[0 12 0] COl^tt, ±E(tiia1IMimft£BB2 
1 dtfc^T, ISJI-8S2 2«, fftfn3O0f*iS 
a a 1 ~a 3©EEi£*HjaU ^iEKSSKHiiLTK 
^5>n/c7s-r-yf-2 3(i, ttfo-?Zffi&WLT*77 7ZiL so 

s 0 ctuc^o. matm&*m&.ia&2 Nit id 

ti, f0i/*->7v^iii5|g83 i [ct, iffi^fcftSgj® 

[0121] 3-kws'J0!S6 9 it, mmm®5 

£\ tti7J«lslS§5 5 01X^7? s 4L-s4R^ « 
>I2-tt\ f^T-tt^V^KIi, iWyfs 4 L • s 
4R£>«fif*. £fc> Bi£o*frfc«, W*tf, ^» 
3- FfflMBR 6 9 tfEHf S I D u- F t -SW 3* 
Sfr^. I D3-F£JH^fciltIH£ll;tf, feSUBBFtyc 
3?3frSfr£i:\ I D^-FOffiffllWtCfSliTa^lc 

[0 12 2] COBS, Sffl[5]SS5 d«, gtffllofc 1 
tf-v hf^/l/fflWKMSftfc I Dn-F*«sjHl 
ft I D3-FT***i^C<0*, &tfcl;W?7 1 frS^ 
^{l^*til73T-t?„ so 
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[0 12 3] ftfe, **«HB«Ttt, S 
Ffl^cD 1 D3- K^frHn-rSH^tOt^TKWLfc 
t>\ IDu-FtcfUT, vx^yyyn-F&ttiQ-f 
S#8T"f>, lRl8l<0^)*A'»?)tiS. RftWKti, vx 

H[elS83 1 ti, 3153- Kflre* l try h-r->**;Wl*f 
-75, SfiEB5d03-KWH'JiaB6 9 

i e>y hT->*^;m-9Ka^^ti^3-Ffi^cf£; 

gLT, tBAIMfll|BlK5 5«r«iJ0-r«. CttlCfctK $ 
flIHK 5 d tt, VX£ >J KtfttAnSnT^ft^ 

[0124] ftfc\ ±tsig i %^Lm5®$mBmcT 
•^TiiiijPi^n^c set, 0 9A^ni it^-r^3 

Wot 5 7 7 c i: £ J: o T, ^8©IiJ 

[0 12 5] ibDxT, Hi^MStlS7 7^g|oA>$ 
t^Tllg^ffMU B#fflTBHi^*S*tf, S6t 
£<<DBiHi*§£ffiifiT-# 4o /c/cL, COlt-^ti, gijfl 

v h»^ft*s»;:Teas-r«*&Tfe^Tfe. iff 
(DmmicmLxit, vm^^^m^Avfa^Ltt^m 

»«-r**B*^*A\ Bje#^afi«tiT^*jii»» 

[0 1 2 6] &*5, ±52^ 1 *>6»5©»*flag»T 
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nr^i.^. H3K^-r*jS)Bifttto i©8S&j§i£a 

Tx>7 7 ->XfiJS'JfI^£SM U *;l/©if £\ 

38£«ilfca a 2 ©Jgg^&aT'^ * *Jl/WBM»*M 
T*£So C©«fc?K, x>7 7->X#iJSUfPt©jijSJIi£ 10 

a 1 9 \ ^timm^tommm^. t zznzmwm 
[o 1 2 7] s ft, ±R&mffimm?i*. mm* 

7^/^ifcDeiMSS4^LT, 1 l£>y h-rv^Wl^ 

z&mzm'&zmic izmmLrcb\ enlist© 

0IJiUfs j2HtH]8&3 (3a~3 
(IlHlSS 5 ( 5 a ~ 5 d ) WgtMBMjmfrZ 1 t" >y h r 

5>*;ww«s£"r*«£fc tara-e**. s<ta» 5 

(5 a~5 d) tf, iMfflslSS3 (3 a~3 d) ©ffiftt 
ft 1 fcf-y hrS^Uft^fcgttffiSfcWT-fetUf, ±12 

CO 1 2 8] S^t^ ±e#*«»«Ttt, ±fl»fcL 
T^fl^^fSiM-r S tI^(cot>TittB^ L ft* 5 , C *UC 

ies&©t-i±&<, mzmz. Tiifist'^mmiczz 
m<D{mz&i£?zm'&ici>mmvz%o 30 

[0 12 9] 

CIBBoa*] SS#« l OUBCft* 1 b"-y Y5"J*fr 
fi^Srfl-LfcflWeaWffitt, JGU:©*?^ 1 f-y h 
x^#;Wfi^£ttLftifi^©£&IiI©B8t;:, ±E"# 

asasai&Ert-z?, fro, ^fjSSJWKiora^ffcMi^ 

<CfiTl/TV^»6Ifi»tT. ±121 f'yhf^A 

ffl^©±«^«jffl^*«am#8^a?«ffl-r*ie 

i:, ±fE{Ej£ia<D&T% ±121 t*-y hrS^/l/flW© 

[0130] ±B*Mtfc4B^T. ±as«F^«a»-ett, 

ffi?ftJI^©U^;l/*M6TLT^S©-C\ ifl^©^ 

[0 1 3 1 ] $tc. ±m$fe®mm±, ^mnmm 
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l\> cogs, ^H#fc<fcS§iHI^©5fcBl%5t^{cE&l]: 
T-£Sfc^3$!»3rf-5o 

[0 13 2] M3<]l2 05IBfltC(SS-r;V^->^vaii[H] 
S&fi, W±<D.k5(i:, ^WifttttT, .hie 1 fcT-yh-f 

[0 13 3] 11*111 tlsUifc. fgHtf^g 

r;u^ j/^vaHo^asiasr * c 1 4 

-rso safe ag=«»cfc5aijfi^o^sfe2)^tt5Jc® 
[0134] m#m3<D%.wicmz7 : >it>isi?-?m®® 

mt. W±®<fc5(c, W*^2f2«©5tWO«ifiKti:fci. 1 

t, ±teiijfi^sa^ga, ±f2ioa[g§tDA^© 1 o 

K, ±EMffl**±K«£Htta©^K*fl'LTAa 
[0 13 5] ±£||J*Ttt. fJl^iMEIIfcttfll* 

So 

[0 13 6] II*I|4 0^{c(Si,7 1 ';l/^^yvaiSlsI 
Kti, W±OJ;afc, B8^2Sfttt3KKOiS!WO^ 

»SoftJ607 7^\ ID3-K, vx^'jyyn- 
Sftfi, «pM*«05*0'>ft< fcfe 1 o^fd 

[0137] _b85#ifig-^«, mumift. iffi^t^s 

^LT^-So LfctfoT, ^iliSatcfcttSSiJfi^O 
-f 5 -y ^7 b > 5/ < t ft% ^il^T'fc o T 

fe^T, ±f2gj«^KS^^T, ±{i^fcBaiiLftS!ia 

£fr a c i: ^T-f 5 i: ^ ^ x&^ft-T 5„ 
[0 13 8] HjR^5 0fe^{C^S«HlElK«, W±0 
*jSIM«l*ffl^T£jaS*ifc 1 f-y hx^;U 

«ao«Kasi6«:^ l t m »a»* &mx-ms s & 

•5, ±121 f-y h7-'->*^;Wl^A^±f2#^^)SajS^ 

So 

[0 13 9] _hi!2$l£T'«:, ±<i^OHilSa»&«rt©«p 
SH*«tfil#^T. 1 My hr-7^;l/fl^©tt^tJt# 
© b^;UAMST L T o > S ft Iijfl^© S / N 

T\ 1 tf-y hr-7^;Mi#(caa$nTV>ftIiJft^«:f4 
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30 



[0 14 0] 18$E6Q£ill£fl&ttHlsl&ti:. W±<0 

«wi»*»>, ±emi?i*. SRsmi*© 

^ + */l/©»»*ff?«l«Tfe*. 10 

[oi4i] ^ismssti. smi^©?-** 

[0 14 2] !l$£7Q%l!l§K:tt3&HI9&ti, fct±© 

Wfl»Tfc»>, ±l3Wffl»tt, ^K«)»fi^O 
XUx>77i'X©^JR£^-f 77^T*£3t&fc, ± 
GMIMtt. aiS75^{cS^i/>T> f-fi>7 7-> 20 

[0 14 3] ^nt*^.. ffiH9lH)IS{±, StfUoft 1 t£«y 

[0 14 4] ll^8 0ll^tC^S^iaia|SgJi, J.^±£D 

^tts ±IBiJ<I#tt, SK^Ffl^O 

IffiIlOftW77^ ID3-K, Jftim? 30 
■J y^a-HO 3 ■&©'>£< fcfc lOT-feSfcSK, ± 

[0145] ±te*Mt;:fei,>T, ±ie;ir^S(*. 1 1" 

[0 14 6] gijfl^ti, ^fll-^yjtiJsl^ 40 

^oaS^fflfiT'SSo c©&S3l, (MRBIgti. SIS 

[0S©lS!#*ili^] 

[01] *^W<D-Hfll^ffi^-rt©T*fe>), 

vansBOH»«|«*^-r 7*d y 7 0T'££o 
[0 2 ] ±Sdx;l/* ->7vgH|s]ggtfHiJ{l*tfc LT^-r 



£;5rf7'n-y^|lT'£)£o 

[0 3] ±Er;U^->yvS:a@BA<Ui^-r4 l t*-y h 
f *J * >im s§ tc fc it « ffl? f t / f X ttft «f tt 

^•T7"7 7T'$>-5o 

[04] ±E«^fi^tK2s«BK:fe^T. wm^zmm 

[0 5] *S6«OffiO*«}B»«:^-rtOT*»), HJffl 

[0 6] *«WOS5K:fl!!<0*aS»«*^-rt)OT* 

[0 7 ] *%W<D-£ e> tcfficDHSSmi^^-r feOT'S 
^<I*ttGj*g§£^-f Xn 7^@T*S5, 

[0 8] ^wosstflfio^flsjBffi^-rfcoTaD 

§£5^Xn -y ylf65. 

[0 9] ±E»?<fc/'i'Xl^/l/©JB»»1$tti:. BJfi 
% t OiMMti ft 46© X5 7 T & £ 0 

[0 1 0] ±!BS?{k/^XU^cD«i£8mi4i:, SI 
il# i: cOMil^lMH^f 4 fc #>© X5 7 T'fc 5. 

[011] ±SBffi : ?ffc7l'Xb^KDeiKS ! tftti:, M 

[0 1 2] fi£*0J£;jVf t>©T'fe»K -r;l/*vXvg|| 
[0 13] C£5t5©^;l/^lf -y h^ftyjStfcltSM? 

ft/f Xb^;KojiK3S ! itit%^-rx7 7-efeSo 

[^©sft^] 

4 L • 4 R fciMSS 

5 • 5 a~ 5 d SffEISfS («Mlsl88) 
1 3 jtaSgg 

1 4 »?ft» 
m 1 ~m 7 «»g§ 

ml 1 ~m 1 3 DiiilHlSS (SP»ft»iSlilK) 

3 1 ryl/#Jyyvg«gg 

2 1 • 2 1 a ~ 2 1 d ^in1«$Sfi^5g4[HlS§ (IiJffl^ 

5 3 ^-V t) SI ASK 

m 

54L-54R r^rx>7 7v'7 1 lelSS 
H) 

5 5 m;W(3PlH]g§ (MW&8) 

6 3 L • 6 3 R *-+JM4>J9JH» (WW^S) 
6 4 L x y 7 7 S/^«»J@tt 

S) 

6 5 rn-^ 

6 8 L • 6 8 R 7vVmm& (»J»¥S) 

69L-69R 3 - KflfflBK (SJW^S) 



(17) 



ftfflW- 10-3 2 2 2 1 5 



[HI] 



—21 (21a ,21b ,21c , 21 d ) 




(till H11 1 _ai1 y ririj 
mil 



al2 



m12 



al3 V 113 
31 J ml3 



[0 2] 



V 



6 2 L 



4JL i 



31U 
,2L ! rX. 



2 1* 



! V 2 3 



-2 2 



5 1U 




MUfL 



BPF 



5 2L 



jr6 3L j 



7 
• 1 
L 



LPF 



/ -2R j3 2R_ :i 



4 
2 
»L 

1 4 
1 2 

: R r 



s 1 
*s 2 

s2C ~ (sZR, 



1 l BPF r «T9JgiK • 



,6R 7R 



[ 5Tr 6 3 R y _J 



[Hi 3] 



J 

X 



Fa 



Fs 



(18) 



Wffl¥ 10-322215 



[123] 




[0 4] 

32 




IS «3X(Hz) 



ftf B8¥ 10-3 2 2 2 1 5 




ftWflz 10-3 2 2 2 1 5 



[0 11] 



(dB) 




[El 1 2] 



100 



105 



TV9KS 




rlQO 
101 




rn102 
\ 



m103 



\ 



m101 




rtfO^ m105^ nm106^ 
»-> i — ih- 



m1(W 



\ 



M02 



m111 



m112 



